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“Ecology	is	not	a	spectator	sport.”

–	Ecologist/blogger	John	Weber

“It	takes	as	much	energy	to	wish	as	it	does	to	plan.”

—	Eleanor	Roosevelt

“That	country	is	the	richest	which	nourishes	the	greatest	number	of	noble	and	happy
human	beings.”

–	John	Ruskin

“Before	Nature	we	are	illiterates,	[and]	the	best	way	of	destroying	a	library	is	…	not
knowing	how	to	read.”

—	Jérôme	Deshusses
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PART	I

WHERE	DO	WE	WANT	TO	GO,	AND	HOW	ARE	WE
DOING	SO	FAR?

FIRST,	 WE	 HAVE	 TO	 figure	 out	 where	we	want	 to	 go,	 and	 then	we
need	 to	 examine	 –	 more	 meticulously	 than	 ever,	 more
carefully,	and	more	fully	–	how	we	are	positioned	to	get	there.
The	task	of	Part	I	is	to	examine	“the	crises	so	far,”	attempting
to	 avoid	 hyperbole,	 and	 to	 suggest	 some	 strategies	 for
solutions.	 Initially,	 we	 need	 some	 facts:	 how	 big	 are	 the
problems,	 how	big	 are	 the	 necessary	 solutions,	 how	plausible
the	paths	so	far	outlined?



1

WHERE	DO	WE	WANT	TO	GO?

“But	if	it	is	broke,	fix	it.”

–	Engineer’s	credo

ONE	THING	NEEDS	to	be	said,	up	front	and	with	drum	roll:	There	is	a	way	out.

It	needs	to	be	said	because	what	I	hear,	from	a	depressing	number	of	people,	in
a	 depressing	 number	 of	 countries,	 and	 in	 a	 depressing	 number	 of	 books	 and
articles	 and	 blogs	 and	 conversations,	 can	 be	 boiled	 down	 to	 “The	 system	 is
fucked.”	Some	put	it	more	genteelly,	but	they	mean	the	same	thing.

The	charge-sheet,	digested,	is	essentially	this:

Our	politics	is	corrupted	by	money	and	poisonous	ideologies.	Hardly	any	of
us	bother	to	vote,	for	good	reasons.
Our	economy	has	become	a	casino	for	the	rich,	a	gilded	rat	cage,	while
millions	are	struggling,	waiting	for	the	bailiff’s	knock.	The	media	are	full	of
an	obscenity	called	a	“jobless	recovery”	–	that	is,	recovery	only	for	the
affluent.
Our	corporations	sue	for	the	right	to	bribe	(“lobby”)	politicians	and	deny
that	they	have	any	obligation	to	clean	up	the	toxins	they	so	carelessly	create.
We	have	become	resigned	to	a	garbage-strewn	world.	When	last	did	you	dare
to	drink	wild	water?
Our	planet	is	warming,	with	still	unknown	but	probably	dire	consequences,
but	our	oh-so-clever	newspaper	columnists	and	bloggers	and	radio	talk-show
blowhards	are	still	finding	oh-so-clever	reasons	why	this	cannot	possibly	be
so.	The	people	we	listen	to	don’t	have	a	clue.	Governments	remain
miscreant.	Nothing	gets	done,	just	greenwashing	that	passes	for	action.
Our	oil	is	running	out,	but	we	have	no	real	plan	for	its	obsolescence.
Humanity’s	uncontrolled	global	swarming	has	left	us	a	world	where	more
than	1	billion	people	live	in	mega-slums	the	size	of	small	countries,	reduced
to	huddling	in	cardboard	boxes	and	wrecked	autos,	drinking	putrid	water
and	eating	muck	while	they	watch	their	children	die.	And	we’re	still
debating	the	ethics	of	contraception!

How	can	we	fix	anything?	How	can	there	be	a	way	out?

I	 recently	 had	 lunch	 with	 a	 gaggle	 of	 journalists,	 all	 of	 them	 experienced
reporters	who	have	covered	the	Middle	East,	Central	Asia,	all	the	world’s	trouble
spots,	 people	 who	 have	 been	 around.	 Every	 one	 of	 them	 believes	 that	 we’re



screwed,	and	that	it’s	too	late	to	do	anything	about	it.

Well,	jeez.

This	 bleak	 vision	 is	 the	 secular	 equivalent	 of	 the	 Christian	 Rapture.	 In	 that
view,	 similarly,	 the	 world	 is	 going	 straight	 to	 hell	 in	 a	 handcart,	 though	 the
righteous	will	be	plucked	from	the	handcart	at	the	last	moment	and	taken	up	to
Jesus	–	Jesus	in	the	sky	with	diadem.	The	rest	of	us	will	just	burn.	So	long,	good
riddance,	tant	pis.

Nevertheless,	 I	believe	 in	neither	 the	handcart	nor	 the	selective	plucking.	If	 I
did,	 I	wouldn’t	be	offering	a	book	called	Our	Way	Out.	 I’d	be	hunkering	down,
drinking	 the	 last	 of	 my	 good	 wine,	 living	 somewhere	 remote,	 behind	 a	 don’t-
mess-with-me	razor	wire	keep-out	 fence,	shotgun	on	hand	to	keep	the	ravening
mobs	at	bay.

It’s	 true,	politics	 is	a	 swamp	and	 too	many	politicians	 lie	constantly,	without
shame	 or	 remorse.	 But	 there	 are	 many	 honest	 politicians,	 and	 a	 deep-rooted
eagerness	 exists	 among	voters	 for	 something	better.	 Change	 is	 attainable,	 reform
within	 reach.	 Our	 economy	 is	 a	 casino	 for	 the	 rich,	 yes	 (I	 give	 you	 Goldman
Sachs),	 and	 estranged	 from	 the	 world	 most	 of	 us	 live	 in.	 But	 we	 can	 use	 our
revulsion	to	leverage	change,	and	better	models	do	exist.	Too	many	corporations
are	predatory	and	without	conscience,	but	they	can	be	tamed	and	remade,	from
within	as	well	as	from	without,	and	reenlisted	in	a	new	cause.	We	can	even	make
globalization	a	force	for	good.	Global	warming	is	real,	but	we	know	how	to	fix	it.
It’s	not	easy,	but	it	is	perfectly	doable.	There	are	far	too	many	of	us,	but	we	know
how	to	deal	with	that	too.

To	borrow	a	slogan	from	Barack	Obama	(before	he	became	mired	in	the	muck
of	American	federal	politics),	“Yes,	we	can.”

We	are	not	without	our	options.	I’ve	spent	years	reading	about	solutions	to	our
problems,	 and	 talking	 to	 the	 people	 who	 propose	 and	 oppose	 them.	 Many	 of
these	 solutions	 are	 clever,	 even	 ingenious,	 and	 eminently	 practical	 and
affordable.	There	are	technical	solutions,	political	solutions,	economic	solutions,
and	 solutions	 through	 social	 engineering.	 Some	 are	 commonsensical	 and	 some
dismayingly	draconian.	Mostly,	though,	they	are	solutions	proposed	in	a	vacuum
–	they	are	single-issue	solutions.	Almost	all	ignore	the	critical	issues	of	population
and	economic	growth,	a	lamentable	failing.

You	can’t	 solve	any	one	problem	on	 its	own.	But	you	can	 solve	many	 if	you
solve	them	together.

Everything	is	linked,	that’s	the	point.	Solutions	lie	in	the	linkages.

Let’s	 try	 a	 thought	 experiment,	 in	 the	 cant	 phrase	 of	 the	 day.	 Let	 little	 Sable
Island,	a	curious	bow-shaped	sand	dune	in	the	Atlantic,	100	and	more	kilometers
from	 anywhere,	 stand	 in	 for	 the	 planet.	 Like	 Earth,	 Sable	 Island	 is	 a	 closed
ecology,	and	within	its	protecting	embrace	the	island’s	biosphere	has	achieved	a



balance.	The	population,	such	as	it	is	–	really	just	birds,	a	herd	of	400	or	so	wild
horses,	and	a	varying	number	of	 transient	seals	–	has	come	to	equilibrium.	The
energy	the	system	uses,	the	sun	and	the	rain	that	allow	grasses	to	grow	and	the
population	 to	 feed,	 is	 constant.	 It	 can	 be	 diminished,	 but	 only	 marginally
increased.	 Still,	 the	 ecosystem	 is	 self-sustaining.	 The	 horses	 eat	 the	 grass,	 and
their	manure	encourages	more	grass	 to	grow.	 If	 there	are	 too	many	horses,	 the
food	supply	for	each	animal	diminishes,	and	in	a	year	of	poor	rain	horses	die,	and
the	population	returns	to	equilibrium.1

This	is	not	paradise,	exactly	–	too	much	fog	and	too	cold	for	paradise,	and	the
whole	place	 is	 too	fragile	–	but	 it	 is	stable,	held	 in	a	durable	balance.	 Imagine,
then,	what	happens	if	you	drop	into	this	not-quite-paradise	a	curious,	energetic,
and	enterprising	animal	called	the	human	being.

These	 humans,	 as	 is	 their	 nature,	 start	 to	 grow.	 They	 build	 houses	 and
workshops	and	machine	sheds	and	barns	for	their	newly	imported	cattle	and	they
cultivate	gardens,	all	of	which	diminish	the	food	for	the	horses.	Because	they	love
horses,	they	feed	them	and	look	after	them	–	it’s	their	responsibility,	no?	So	the
horse	 population	 expands,	 further	 diminishing	 the	 grass,	 so	 fodder	 must	 be
imported.	Meanwhile	the	humans	need	more	water	for	cultivation,	and	drinking
and	cooking,	and	sanitation,	so	the	precarious	water	table	begins	to	drop.	Salty
water	creeps	in	–	the	island	is	only	a	kilometer	wide,	after	all	–	and	desalination
techniques	must	 be	 employed.	 Can	 these	 be	 powered	with	 sustainable	 energy?
The	sun	can’t	do	the	job	on	its	own,	but	perhaps	wind	can.	So	they	cover	half	the
island	with	wind	turbines,	but	it’s	still	not	enough,	and	demand	keeps	going	up.
They	import	diesel	fuel,	for	which	they	need	docks	and	pipelines,	holding	tanks
and	 furnaces	 and	 smokestacks.	 Then	 they	 need	 maintenance	 technicians,	 and
support	 staff	 to	 look	after	 them	–	cooks	and	drivers	and	other	hired	 labor.	The
population	 swells.	 Tourists	 want	 to	 come	 and	 see	 the	 wild	 horses,	 and	 they
consume	water	and	need	sewage	facilities,	but	the	water	table	is	too	shallow	and
the	 sewage	must	 be	 collected	 and	 distributed	 –	 somewhere.	 So	 the	 horses,	 no
longer	wild,	must	be	paddocked,	for	their	own	protection	…

This	 is	 a	 concatenation	 of	 problems.	 Each	 affects	 the	 others.	 You	 can’t	 solve
one	without	in	some	way	dealing	with	them	all.

In	 the	case	of	Sable	 Island,	however,	you	could	cut	 through	 the	whole	mess.
You	could	simply	deport	the	humans,	thus	avoiding	the	whole	issue.

In	 the	 larger	 world	 of	 our	 Earth,	 it’s	 not	 so	 easy.	 There	 is	 no	 outside	 from
which	to	import	resources,	and	in	which	to	deposit	excess.	We	must	use	up	our
natural	capital,	and	live	in	our	own	mess.	Which	is	what	we’re	doing	on	and	to
our	small	planet.

The	 answer	 is	 simple:	 Stop	 breeding,	 don’t	 deplete	 resources,	 and	 make	 no
mess.	That’s	the	way	out.

How	to	do	that	is	really	the	only	issue.



SOLUTIONS	HAVE	A	CASCADING	EFFECT

The	 converging	 crises	 of	 global	 warming/climate	 change,	 the	 continuing	 (if
diminishing)	 population	 explosion,	 and	 the	 inevitable	 termination	 of	 the	 oil-
based	fossil-fuel	economy	present	not	 just	problems,	but	also	opportunity.	With
strong	 incentives	 to	back	out	of	 the	 series	of	dead	ends	 into	which	we	have	 so
obliviously	 wandered,	 and	 with	 the	 will	 to	 push	 through	 a	 new	 road	 to	 a
reconfigured	 and	 sustainable	 industrial	 civilization,	 we	 can	 not	 only	 avoid
disaster	but	achieve	something	fine.

Solutions	have	a	cascading	effect,	just	as	crises	do,	and	crises	become	easier	to
solve	once	the	crucial	decision	has	been	reached	that	we	can	in	fact	do	something,
remembering	also	that	if	crises	reinforce	each	other,	solutions	enable	each	other.
The	global	financial	crisis	of	2008–2009	–	a	crisis	of	constant-growth	capitalism
in	a	regulatory-free	environment	–	only	reinforced	the	argument.

To	 survive	 –	 and	 profit	 from	 –	 these	 converging	 crises,	 local	 and	 global
economies	 and	 polities	 have	 to	 be	 remade.	 Luckily,	 the	 goals	 overlap	 and
reinforce	each	other.

First,	we	must	confront	climate	change	and	peak	oil	by	fixing	energy,	because
planetary	warming	 is	 a	 consequence	 of	 the	massive	 deployment	 of	 energy	 that
fuels	the	global	economy.	We	cannot	solve	energy	simply	by	switching	fuels.	But
we	 can	 manage	 the	 transition	 to	 a	 post–fossil-fuel	 era	 by	 a	 simple	 (though
expensive)	set	of	policy	changes:	investing	in	green	infrastructure,	rebuilding	the
grid	 and	 electrifying	 transport,	 launching	 an	 efficiency	 revolution,	 penalizing
resource	 extraction	 while	 subsidizing	 alternatives,	 and	 many	 others.	 These
notions	have	 long	been	 commonplace,	 though	 they	have	yet	 to	be	 acted	upon.
And	we	must	revisit	the	essential	role	of	nuclear	technology.

Fix	the	economy.	This	means	more	than	just	heading	off	(or	fixing)	economic
calamity	and	punishing	the	bankers;	rather,	 it	means	dealing	with	the	economy
as	system	–	with	its	continuing	insistence	on	the	notion	of	perpetual	growth,	and
with	 its	 underpinning	 of	 consumerism.	We	 need	 to	 push	 all	 economic	 activity
toward	sustainability,	to	assist	in	its	“dematerialization,”	and	to	come	as	close	as
possible	to	a	steady-state	economy,	an	economy	that	develops	without	growing	–
that	ceases	to	grow	without	falling	into	stagnation.

Rein	in	the	abuses	of	corporate	capitalism.	We	must	come	to	grips	with	the	fact
that	corporations	are	conscienceless.	They	may	create	wealth,	but	 they	are	also
predatory	and	rapacious,	and	they’ve	become	too	big.

Fix	politics.	Fix	the	democratic	deficit:	reengage	citizens	and	pry	policy	loose
from	 special	 interests.	 We	 must	 deal	 with	 the	 drowning	 of	 democracy	 in	 the
murky	 flood	 of	 special-interest	 money,	 and	 the	 consequent	 corruption	 of
legislatures	 everywhere.	 We	 can	 no	 longer	 rely	 on	 governments,	 as	 presently
constituted,	for	solutions.



Fix	 globalization	 by	 ameliorating	 its	 worst	 aspects	 and	 encouraging	 its	 best.
This	 means	 taming	 multinationals	 and	 the	 international	 trade	 regime,	 while
subsidizing	the	globalization	of	ideas	through	open-source,	universal,	planetwide
education.

Eliminate,	or	at	minimum	alleviate,	extreme	poverty,	and	ensure	 that	 foreign
aid	is	used	for	infrastructure	development	and	education.

Confront	 the	 notion	 of	 zero	 population	 growth,	 explore	 the	 idea	 of	 an	 ideal
population	number,	and	 stabilize	 the	population.	 If	 energy	and	growth	and	 the
attendant	problems	are	the	flesh	and	gristle	of	our	predicament,	human	numbers
are	 a	 nerve	 that	 penetrates	 deep,	 affecting	 everything	 we	 do.	 It	 follows	 that
without	 solving	 population	 we	 haven’t	 a	 hope	 of	 solving	 the	 food	 crisis,	 the
pollution	crisis,	and	the	series	of	other	minor	calamities	that	confront	us.	A	study
for	 the	 London	 School	 of	 Economics	 concludes	 that	 universally	 available
contraception	 would	 be	 five	 times	 cheaper	 as	 a	 means	 of	 preventing	 climate
change	 than	 conventional	 green	 technologies,	 which	 suggests	 that	 family
planning	 is	 a	 primary	 method	 of	 emissions	 reduction.2	 Continuing	 population
growth	and	unsustainable	economic	growth	are	conjoined	twins	–	we	must	solve
them	together.

Finally,	 fix	 the	 scale	 of	 human	 activities	 by	 reinventing	 community	 in	 a
number	 of	 ways,	 including	 a	 radical	 decentralization	 of	 industrial	 and
agricultural	 production	 (to	 minimize	 transportation	 and	 maximize	 local
employment	and	the	development	of	robust	local	economies)	and	the	inclusion	of
“distributed”	 (i.e.,	 decentralized)	 electricity	 generation	 in	 the	 energy	 mix.	 In
other	words,	implement	policies	that	allow	communities	to	reinvent	themselves.

At	 first	 glance,	 the	 task	 seems	 too	 daunting	 and	 global	 pessimism	 too	 deep,
especially	when	our	Dear	Leaders	have	proved	themselves	to	be	suicidally	out	of
touch.	Until	 the	 financial	crisis	hit	and	drove	all	 thoughts	of	“the	vision	 thing”
out	 of	 politicos’	 heads,	 and	 therefore	 out	 of	 public	 discourse,	 it	 briefly	 seemed
possible	 that	 a	 resurgent	 America	 would	 remake	 itself	 once	 more.	 But	 in	 the
aftermath	of	 the	 financial	 typhoon,	 debt	has	 ballooned	 (except	 possibly	 among
bankers),	and	money	for	any	fixes	at	all	seems	vanishingly	unlikely.

It	would	be	easier,	given	our	dysfunctional	politics	and	civic	apathy,	to	go	on
doing	what	we’re	 doing	 now:	 cutting	 back	 here	 and	 there,	wherever	 it	 is	 least
painful	 to	 do	 so.	 But	 we’ll	 soon	 face	 an	 escalation	 of	 the	 already	 obvious:	 an
Earth	 overburdened	 with	 too	 many	 people,	 continuing	 environmental
degradation,	 more	 extreme	 weather,	 increasing	 food	 shortages,	 environmental
refugees,	and	bitter	wars	over	ever	scarcer	natural	resources.

But	we’re	 not	 faced	 only	with	 the	 kind	 of	 choice	 described	 by	Woody	Allen
(“More	 than	any	 time	 in	history	mankind	 faces	a	crossroads.	One	path	 leads	 to
despair	and	utter	hopelessness,	the	other	to	total	extinction.	Let	us	pray	that	we
have	 the	wisdom	 to	 choose	 correctly”).	 If	we	 do	 things	 right	 –	 and	we	 can	 do



things	right	–	 the	present	crisis	could	be	a	catalyst	 for	creative	thinking.	 It	will
mean	 jettisoning	 a	 shopping	 cart	 full	 of	 entrenched	 doctrines	 (theological,
political,	and	economic),	but	it	could	also	mean	uploading	new	social	systems	for
a	new	age.	Many	industries	will	disappear,	but	many	new	ones	will	be	invented,
reinvigorating	capitalism’s	“creative	destruction.”	The	conundrum	of	job	creation
in	a	recession-prone	system,	and	consumerism	in	an	economy	that	doesn’t	grow
can	be	resolved	in	the	same	way.

Not	a	small	task,	no.	But	why	would	a	small	task	be	expected?

Changing	how	we	live	and	how	we	think	will	be	profoundly	disruptive	(though
not	 as	 disruptive	 as	 not	 doing	 anything).	 It	 will	 be	 difficult,	 a	 massive
undertaking	–	don’t	believe	those	who	tell	us	it	will	be	easy.	It	will	not	be	cheap.
It	 will	 cost	 many	 fortunes,	 and	 trouble	 even	 rich	 economies.	 But	 the
transformation	 to	 sustainability	 is	 already	 happening,	 in	 small	 ways,	 in	 many
parts	of	the	world.	It	is	time	to	scale	up	those	efforts.	It	is	beyond	time	to	think
big.

If	we	do,	we	can	succeed.	We	can	emerge	with	a	population	that	lives	as	well
as,	 or	 perhaps	 better	 than,	 the	 well-off	 do	 now,	 and	 yet	 treads	 lightly	 on	 the
planet.

That	could	be	exhilarating.

SUSTAINABILITY	IS	REALLY	JUST	AN	ANTIDOTE	TO	WRETCHED	EXCESS

To	bring	all	this	off,	we	first	need	the	facts.	But	we	also	need	a	governing	idea	–	a
framework	within	which	we	can	contemplate	 those	 facts.	 Instead	of	 faith-based
science,	we	need	science-based	faith,	a	belief	that	we	can,	collectively,	make	the
changes	necessary.

We	need	a	political	vision,	of	the	kind	that	the	“stimulus	packages”	passed	in
most	 industrialized	 countries	 in	 2009	 lamentably	 failed	 to	 produce.	 This	 is	 the
vision	that	says	we	can	each	be	a	part,	a	small	but	recognizably	valid	part,	of	the
greatest	project	 in	the	long	and	often	melancholy	history	of	human	civilization,
the	project	 that	 saves	our	 lives	 and	 the	 lives	 of	 all	 the	wild	 creatures	 that	 live
here	with	us	on	this	small	and	vulnerable	planet.	This	is	the	project	that	can	turn
human	beings	aside	from	their	self-imposed	task	of	planetary	plunder	and	renew
a	sense	of	wonder	at	the	fecundity	and	genius	of	the	natural	world.

Meanwhile,	here’s	a	place	to	start:

Even	in	the	wake	of	the	Great	Meltdown,	economists	have	still	not	grasped	a
simple	fact	that	has	long	been	obvious	to	scientists:	the	size	of	the	planet	is	fixed.
Earth	 is	 a	 closed	 ecology,	 and	 a	 closed	 system	 cannot	 grow	 –	 it	 can	 only
cannibalize	 itself.	 Nor	 can	 you	 ever	 throw	 anything	 away	 in	 a	 closed	 ecology,
something	that	orthodox	economics	has	consistently	ignored.	The	overall	size	of



the	system	–	the	amount	of	land,	the	extent	of	the	water,	the	density	of	the	air,
the	presence	deep	underground	of	minerals	–	these	are	all	fixed.	The	proposition
that	follows	from	this	is	so	simple	that	it	seems	embarrassing	to	have	to	write	it
down:	The	fundamental	wealth	of	Earth	is	the	ability	to	maintain	life	itself,	and
all	of	economics	is	merely	a	subset	of	the	biosphere.

Humans	 have	 become	 what	 philosopher	 Brian	 Swimme	 calls	 a	 “macrophase
power,”	by	which	he	means	that	our	impact	on	the	planet	now	rivals	the	forces
that	caused	 the	 ice	ages	and	mass	extinctions,	 “yet	we	have	only	a	microphase
sense	of	responsibility	and	ethical	judgment.”3

By	way	of	 counterpoint,	management	guru	Peter	Drucker	personifies	 the	Old
Story,	which	should	now,	surely,	have	been	discredited	–	it	is,	after	all,	the	credo
of	 the	 plunderer.	 He	 believes	 that	 it	 is	 the	 entrepreneur	 who	 creates	 value:
“Before	it	is	possessed	and	used,	every	plant	is	a	weed	and	every	mineral	is	just
another	rock.”4	It	is	this	pernicious	credo	that	underpins	so	much	of	our	current
evils.

From	 these	 simple	notions	 –	 and	 they	 really	 are	 simple	 –	 all	 economic	 activity
and	 all	 policy	 decisions	 must	 flow.	 Exceeding	 the	 planet’s	 energy	 budget	 is,
except	in	the	very	short	term,	unsustainable.

Over	the	very	long	geological	haul,	the	planet	has	not	been	stable.	It	has	been
subject	to	catastrophic	assault	from	without	–	an	asteroid,	after	all,	destroyed	the
dinosaurs.	It	has	been	vulnerable	to	turmoil	from	within	–	volcanoes	have	been
responsible	for	several	mass	extinctions,	and	once,	nearly	75,000	years	ago,	one
came	very	close	to	eliminating	our	species.5	But	for	more	than	50,000	years,	far
longer	than	human	civilization	has	existed,	the	biosphere,	just	like	Sable	Island,
has	 been	 in	 balance.	 Specifically,	 massive	 amounts	 of	 greenhouse	 gases,
especially	carbon	dioxide,	have	been	pouring	into	the	atmosphere	every	year	for
more	millennia	than	we	can	count,	in	amounts	far	greater	than	mankind	has	been
able	 to	 produce	 –	 a	 point	 often	 made	 by	 climate-change	 skeptics.	 But	 these
natural	CO2	emissions	have	been	exactly	balanced	over	 the	same	period	by	 the
amount	that	falls	back	from	the	atmosphere	to	be	absorbed	by	the	biosphere	and
the	 oceans.	 So	 it	 has	 never	 been	 relevant,	 or	 disputed,	 that	 natural	 flows	 are
greater	 than	human	 flows.	 The	natural	 flows	 canceled	 themselves	 out.	 Burning
fossil	fuels,	by	contrast,	creates	a	new	flow	that	is	not	canceled	out.

It’s	 easy	 to	 see	 how	 a	 problem	 arises.	 If	 water	 runs	 through	 a	 funnel,	 with
inflows	 exactly	 balancing	 outflows,	 the	 funnel	 will	 never	 overflow.	 But	 if	 the
inflow	is	increased	even	slightly	while	the	outflow	remains	the	same,	the	funnel
will	 gradually	 fill	 then	 overflow,	 leaving	 a	 nice	 mess	 on	 our	 hands.	 Human-
produced	carbon	dioxide	is	like	that	slight	extra	flow	–	even	a	little	is	enough	to
unbalance	 the	 system,	 and	 if	 not	 rectified	 soon,	 the	 atmospheric	 funnel	 will
overflow	–	with,	yes,	a	nice	mess	on	our	hands.

From	this	 it	 follows	 that	policy	prescriptions	 should	be	aimed	at	keeping	 the



planet	 in	 its	 natural	 balance.	 How	 to	 do	 this,	 at	 what	 cost	 and	 through	 what
mechanisms,	 are	 the	 essential	 issues.	 If	 you	 trawl	 through	 the	 literature	 and
rhetoric	 of	 the	 climate-change	 debate	 you	 will	 find	 endless	 iterations	 of	 the
phrases	“sustainable	development”	and	“sustainable	growth.”	These,	 too,	 sound
like	simple	terms,	but	here	the	simplicity	is	deceptive.	The	two	phrases	are	often
used	 as	 though	 they	were	 synonyms,	 though	 they	 are	 very	 different.	 After	 all,
except	in	the	cant	of	the	self-improvement	industry,	where	growth	seems	to	mean
making	 you	 a	more	 fulfilled	 person,	 the	 verb	 to	 grow	means	 to	 get	 bigger,	 not
better.	The	word	development,	 on	 the	other	hand,	 is	 a	 slippery	 term	with	many
definitions.	 It	can	imply	growth,	but	 it	can	surely	also	mean	improving	quality,
not	quantity,	and	thus	imply	fulfilling	or	realizing	potential.	If	sustainable	growth
is	 impossible,	 sustainable	development	 is	 at	 least	 plausible.	Our	planet’s	 closed
ecosystem	cannot	grow,	but	it	can	develop.

Sustainable	development,	as	 first	defined	by	 the	Brundtland	Commission	 (the
1983	World	Commission	on	Environment	and	Development,	under	the	leadership
of	 Gro	 Harlem	 Brundtland),	 and	 by	 Maurice	 Strong’s	 Earth	 Summit	 in	 Rio	 in
1992,	 means	 just	 that:	 balancing	 human	 needs	 while	 protecting	 the	 natural
environment	 so	 our	 needs	 can	 be	 met	 not	 just	 in	 the	 present	 but	 also	 in	 the
future.	However,	 the	 term	 remains	ambiguous	and	widely	abused.	 In	2005,	 for
example,	 the	 UN’s	 World	 Summit	 Outcome	 document	 amplified	 the	 point,
suggesting	 that	 sustainable	 development	 includes	 the	 “interdependent	 and
mutually	 reinforcing	 pillars	 of	 economic	 development,	 social	 development,	 and
environmental	 protection.”	 But,	 alas,	 the	 document	 became	 fuzzy,	 once	 again
confusing	growth	and	development	by	declaring	that	“development	[should	not
be]	 understood	 simply	 in	 terms	 of	 economic	 growth,	 but	 also	 as	 a	 means	 to
achieve	 a	 more	 satisfactory	 intellectual,	 emotional,	 moral	 and	 spiritual
existence.”

The	 Canadian	 government,	 among	 others,	 has	 traditionally	 compounded	 this
error	and	fudged	the	results,	so	that	we	end	up	with	the	comforting	notion	that
sustainability	 means	 more	 of	 the	 same.	 The	 Department	 of	 Finance	 actually
defines	 sustainable	 development	 as	 “long-term	 sustainable	 economic	 growth
based	 on	 environmentally	 sound	 policies	 and	 practices.”	 In	 the	 view	 of	 the
finance	 technocrats,	 therefore,	 environmental	 degradation	 matters	 only	 if	 it
undermines	economic	growth.	Department	documents	then	add,	just	in	case	you
didn’t	 get	 the	 point:	 “Economic	 growth	 remains	 the	 policy	 objective	 against
which	all	others	must	be	judged.”6

Of	 course,	 these	 technocrats	 are	 economists,	 and	 identifying	 the	 innocent-
seeming	misconceptions	of	economists	has	recently	become	something	of	a	blood
sport	 among	 the	 commentariat.	 As	 The	 Economist	 wryly	 put	 it,	 “Of	 all	 the
economic	 bubbles	 that	 have	 been	 pricked,	 few	 have	 burst	 more	 spectacularly
than	the	reputation	of	economics	 itself	…	A	few	years	ago,	 the	 ‘dismal	science’
was	 briefly	 glamorous,	 acclaimed	 as	 a	 way	 of	 explaining	 ever	 more	 forms	 of
human	behavior,	from	drug-dealing	to	sumo-wrestling	…	John	McCain	joked	that



Alan	Greenspan,	then	chairman	of	the	Federal	Reserve,	was	so	indispensable	that
if	he	died,	 the	president	should	 ‘prop	him	up	and	put	a	pair	of	dark	glasses	on
him.’	”	In	the	wake	of	the	biggest	economic	calamity	in	80	years	that	reputation
has	 taken	 rather	 a	beating,	 and	 the	profession	 itself	 is	 suffering	 from	guilt	 and
rancor.	 In	 a	 recent	 lecture,	 Paul	 Krugman,	 winner	 of	 the	 Nobel	 Prize	 in
economics	 in	 2008,	 argued	 that	much	 of	 the	 past	 30	 years	 of	macroeconomics
was	 spectacularly	 useless	 at	 best,	 and	 positively	 harmful	 at	 worst.	 Barry
Eichengreen,	a	prominent	American	economic	historian,	says	the	crisis	has	“cast
into	doubt	much	of	what	we	thought	we	knew	about	economics.”

BIGFOOT	IS	US

One	 of	 the	 concepts	 that	 explains	 sustainability	 is	 that	 of	 the	 “ecological
footprint,”	 first	proposed	 in	an	Earth	Council	 study	by	Mathis	Wackernagel.	He
defined	a	 footprint	as	“that	 land	and	water	area	necessary	to	support	a	defined
human	 population	 and	material	 standard	 of	 living	 indefinitely,”	 and	 suggested
footprints	 could	 be	 developed	 for	 individuals,	 regions,	 nations,	 and	 the	 global
economy.	His	data	suggested	that	since	the	late	1980s	humans	have	been	using
more	of	the	planet’s	resource	production	each	year	than	could	be	generated,	and
that	 the	 “ecological	 footprint	 of	 global	 society”	 has	 therefore	 overshot	 Earth’s
capacity	to	provide.

A	 more	 technical	 way	 of	 describing	 the	 footprint,	 and	 more	 useful	 because
more	flexible,	is	the	IPAT	formula,	or	I=PAT,	where	P	stands	for	population,	A
for	level	of	affluence,	T	for	technology,	or	the	extension	of	human	labor	through
machines;	the	sum	of	these	three	being	I,	which	stands	for	impact.

It	 is	 hardly	 a	 secret	 that	 the	 industrialized	 West,	 led	 by	 the	 United	 States,
grotesquely	bloats	the	global	footprint.	Canadian	philosopher	and	writer	Ronald
Wright	 phrased	 it	 neatly	 in	 A	 Short	 History	 of	 Progress,	 “We	 have	 excluded
environmental	standards	from	trade	agreements	…	like	sex	tourists	with	unlawful
lusts,	we	do	our	dirtiest	work	among	the	poor.”7

How	 much	 we	 exceed	 the	 planet’s	 generative	 capacity	 is	 still	 a	 matter	 for
debate	–	and	for	polemic.	The	Global	Footprint	Network’s	2010	analysis	asserted
that	“our	footprint	exceeds	the	world’s	ability	to	regenerate	by	about	25	percent,”
implying	 that	 we	 currently	 need	 1.25	 Earths	 to	 sustain	 present	 patterns	 of
consumption.8	 The	World	Wildlife	 Federation,	 in	 its	 2008	 Living	 Planet	 Report,
asserted	that	two	planets	would	be	required	to	sustain	current	lifestyles	within	a
generation,	and	that	more	than	three-quarters	of	the	world’s	population	already
lives	 in	 countries	 whose	 consumption	 levels	 are	 outstripping	 environmental
renewal.	 (Regionally,	 only	 non-EU	 Europe,	 Africa,	 Latin	 America,	 and	 the
Caribbean	 remain	 within	 their	 “biocapacity.”)	 David	 Korten,	 an	 American
economist	 and	 former	 Harvard	 professor,	 adds	 a	 slightly	 different	 spin:	 “A
sustainable	mode	of	 survival	 at	 our	 present	 level	 of	 economic	wellbeing	 in	 the



industrialized	 countries	 is	 hardly	 possible	 …	 it	 would	 require	 two	 or	 three
planets.”

Whatever	 the	 conclusion,	 everyone	agrees	 that	 the	 largest	national	 footprints
are	those	of	China	and	the	United	States,	and	the	worst	offenders	on	a	per	capita
basis	are	 the	United	States	and	Australia,	along	with	the	United	Arab	Emirates,
Kuwait,	and	Denmark.	Canada	is	not	far	behind.

Humans	have	made	many	mistakes,	that	we	now	know.	Half	the	world’s	forests
are	gone	–	an	even	greater	percentage	in	China.	Forests	are	disappearing	at	about
a	hectare	every	two	seconds.	Half	the	wetlands	and	a	third	of	the	mangroves	are
gone.	About	90	percent	of	the	world’s	predator	fish	are	gone,	and	75	percent	of
marine	fisheries	are	in	decline.	Species	are	disappearing	a	thousand	times	faster
than	normal.	We	naively	believed	that	nature’s	bounty	was	unlimited,	and	that	it
could	 absorb	 endless	 pollution.	 We	 thought	 technology	 could	 simply	 replicate
what	nature	made.	We	were	wrong.

This	 book	 is	 what	 we	 do	 about	 it.	 We	 don’t	 lack	 for	 prescriptions.	 The
economist	 Jeffrey	 Sachs,	 founder	 of	 the	 Millennium	 Promise	 organization,
suggests	three	fundamental	changes:	develop	and	adopt	globally	the	sustainable
technologies	 that	 combine	 high	 levels	 of	 prosperity	 with	 lower	 environmental
impacts;	 stabilize	 the	 global	 population;	 and	 help	 the	 poorest	 countries	 escape
the	poverty	trap.9

John	Holdren,	 Barack	 Obama’s	 science	 adviser,	 also	 likes	 the	 number	 three,
though	he	ignores	population:	“Human	well-being	rests	on	a	foundation	of	three
pillars,	 the	 preservation	 and	 enhancement	 of	 all	 three	 of	 which	 constitute	 the
core	responsibilities	of	society.”	The	three	keys	to	the	kingdom,	he	suggests,	are,
first,	 “economic	 conditions	 and	 processes,	 such	 as	 production,	 employment,
income,	wealth,	markets,	trade,	and	the	technologies	that	facilitate	all	of	these”;
second,	 “sociopolitical	 conditions	 and	 processes,	 such	 as	 national	 and	 personal
security,	 liberty,	 justice,	 the	 rule	 of	 law,	 education,	 health	 care,	 the	 pursuit	 of
science	and	 the	arts,	and	other	aspects	of	civil	 society	and	culture”;	and,	 third,
“environmental	conditions	and	processes,	including	our	planet’s	air,	water,	soils,
mineral	 resources,	biota,	and	climate,	and	all	of	 the	natural	and	anthropogenic
processes	that	affect	them.”	Holdren	suggests	that	arguments	about	which	of	the
three	pillars	is	most	important	are	pointless,	because	all	are	indispensable:	“Just
as	 a	 three-legged	 stool	 falls	 down	 if	 any	 leg	 fails,	 so	 is	 human	 well-being
dependent	on	the	integrity	of	all	three	pillars.”10

“Sociopolitical	conditions,”	“globally	sustainable	technologies,”	“anthropogenic
processes”	are	all	worthy,	all	necessary,	all	 important,	but	there’s	nothing	there
to	 lift	 the	 spirit,	 is	 there?	 Important	 concepts,	 but	 juiceless.	 Sustainability	 as	 a
savior	is	a	very	dull	child.	I	like	Chris	Turner’s	summary	of	sustainability:	“[It’s]
not	very	much,	is	it?	If	you	described	your	marriage	that	way	…	you	wouldn’t	be
very	happy	with	it.”11



We	need	a	vision	bigger	than	this.

Despite	all	our	best	efforts,	human	environmental	impacts	are	increasing.	The
slowing	 of	 the	world	 economy	has	 simply	meant	 that	 things	 are	 getting	worse
more	gradually	than	before.

“How	much	is	too	much?”	is	the	political	question.	The	nub	is	not	whether	we
can	grow	–	we	can.	The	nub	is	what	the	effects	of	growth	will	be	on	the	quality
of	life.	Novelist	and	ecologist	Frank	Herbert,	best	known	for	his	books	set	on	the
desert	planet	Dune,	has	written:	“In	any	ecology,	beyond	a	critical	point	within	a
finite	space,	freedom	diminishes	as	numbers	increase.	This	is	as	true	of	humans	in
the	finite	space	of	a	planetary	ecosystem	as	it	is	of	gas	molecules	in	a	sealed	flask.
The	human	question	is	not	how	many	can	possibly	survive	within	the	system,	but
what	 kind	 of	 existence	 is	 possible	 for	 those	 who	 do	 survive	 …	 The	 highest
function	of	ecology	is	the	understanding	of	consequences.”12

We	 need	 to	 attain	 an	 emotional	 understanding	 of	 Spaceship	 Earth,	 of	 its
awesome	complexity	and	its	utter	uniqueness,	and	of	 its	vulnerability.	Then	we
can	 finally	move	beyond	the	 lists	of	don’ts	(don’t	use	of	all	 the	 resources,	don’t
undermine	 the	 delivery	 of	 ecological	 services;	 don’t	 overwhelm	 the	 planet’s
waste-absorption	capacity,	don’t	breed).	We	can	move	beyond	the	scolding.

Jeremiahs	 are	useful,	 and	 their	 excoriations	have	been	necessary,	 but	we	don’t
want	them	anymore.	We	don’t	want	to	just	stop	making	things	worse.	We	want	to
make	things	better.



2

HOW	WE	GOT	INTO	THIS	MESS:	THE	CRISES	SO	FAR

“You	cannot	do	business	on	a	dead	planet.”

–	David	Brower

WE	 GREW	 TOO	 BIG	 TOO	 FAST,	 and	 now	 we’re	 running	 up	 against	 intractable	 physical
limits.	 We	 were	 warned,	 and	 we	 paid	 no	 attention.	 In	 1972,	 a	 few	 young
scientists,	computer	modelers	mostly,	used	a	new	program	called	World3	and	a
skeptical	intelligence	to	write	the	first	iteration	of	The	Limits	to	Growth.	Their	aim,
and	 that	of	 their	 sponsors,	a	global	 think-tank	called	 the	Club	of	Rome,	was	 to
use	systems	analysis	to	examine	the	implications	of	unchecked	growth	on	a	small,
closed-ecology	planet	like	Earth.	It	predicted,	among	other	things,	that	economic
growth	 could	 not	 continue	 indefinitely	 because	 of	 the	 limited	 availability	 of
natural	resources,	particularly	oil.

The	lead	author	of	The	Limits	was	Donella	Meadows,	who	died	in	2001,	and	the
report	 she	 and	 her	 colleagues	 produced	 became	 a	 bestseller,	 selling	 30	million
copies	 in	 as	 many	 languages.	 In	 2004,	 a	 “30-year	 update”	 was	 produced	 by
Meadows’s	 husband,	Dennis,	 and	 another	 of	 the	 original	 four,	 Jorgen	Randers,
reflecting	 the	by	now	conventional	wisdom	 that	human	beings	 and	 the	natural
world	are	on	a	collision	course.	The	major	change	in	emphasis	after	the	30-year
lapse	was	a	 shift	 away	 from	 the	potential	 shortage	of	 raw	materials,	 especially
nonrenewable	 resources.	 On	 reflection,	 the	 original	 authors	 had	 asked	 an
intelligent	question,	but	the	wrong	one.	At	current	rates	of	consumption,	there	is
enough	copper,	iron,	and	nickel,	say,	to	last	for	centuries,	even	without	recycling.
In	 the	 interim,	 though,	 the	question	has	become	not	whether	we	can	grow	but
whether	we	should.

Reactions	 to	 the	 first	 iteration	 of	 The	 Limits	 from	 orthodox	 economists	 and
politicians	were	vigorous,	sustained,	and	vituperative.	Meadows	and	her	sponsors
were	 dismissed	 by	 economic	 theorists	 because	 she	 was	 not	 an	 economic
technician,	 and	 was	 therefore	 not	 privy	 to	 what	 they	 consider	 the	 deeper
mysteries	of	economics.	The	main	argument	was	that	The	Limits	failed	to	use	one
of	 economic	 theory’s	 dearest	 theorems,	 the	 feedback	 loop	 of	 pricing	 –	 the
allocation	of	scarce	resources	over	time	and	between	sectors.	(At	its	simplest,	the
theory	 says	 that	 if	 prices	 rise	 through	 scarcity,	 money	 will	 pour	 into	 finding
substitutes,	which	will	then	become	abundant,	and	prices	will	drop.)	The	authors
were	 thus	 said	 to	 have	 underestimated	 the	 powers	 inherent	 in	 technological
advance.	 New	 York	 Times	 columnist	 Thomas	 Friedman	 is	 among	 the	 main
proponents	of	the	notion	that	endless	growth	was	possible.	“The	limits	of	growth



were	overcome	in	the	1970s	with	technology,”	he	declares	 in	The	World	Is	Flat.
“We	 got	 smarter	 than	 before,	 equipment	 became	 more	 efficient,	 and	 energy
consumption	per	head	was	lower.”1

Forty	 years	 on,	 it	 is	 easy	 to	 see	 that	 if	The	 Limits	 asked	 the	wrong	 question,
then	the	criticism	came	in	turn	to	the	wrong	conclusions.	It	is	no	longer	a	matter
of	whether	a	resource	will	be	exhausted,	or	whether	substitutes	can	be	found,	but
of	 the	 impact	 on	 the	 global	 ecology	 of	 the	 wastes	 that	 extraction	 and
manufacturing	impose.	And	the	original	study	did	plead	for	“profound,	proactive,
societal	 innovation	 through	 technological,	 cultural	 and	 institutional	 change	 in
order	 to	 avoid	 an	 increase	 in	 the	 ecological	 footprint	 of	 humanity	 beyond	 the
carrying	capacity	of	planet	Earth.”

Ah,	say	 the	economists,	but	modern	 technology	has	 less	 impact	 than	 the	old,
manufacturing	 is	 being	 “dematerialized”	 through	 efficiency	 and	 invention,	 and
we	can	go	on	for	ever.

Ah,	say	the	ecologists,	but	you	cannot	reduce	industrial	impact	to	zero,	and	the
scale	is	constantly	increasing.

Impasse.

The	 Limits	 to	 Growth	 did	 at	 least	 introduce	 into	 popular	 consciousness	 several
ecological	 terms	without	which	 intelligent	debate	 is	 impossible.	These	were	 the
concepts	of	overshoot,	throughput,	and	“sinks,	sources,	and	synthesis.”

“Overshoot”	 is	 just	 a	 word	 for	 a	 negative	 feedback	 loop,	 and	 is	 familiar	 to
anyone	who	has	 ever	driven	a	 car	on	 ice	or	gotten	 caught	 in	a	 skid,	when	 the
tendency	to	overcorrect	is	almost	impossible	to	resist.	In	an	economy,	overshoot
is	similar	–	a	tendency	to	overcorrect	for	a	belatedly	perceived	error.	On	the	very
first	 page,	The	 Limits’	 authors	 declared	 that	 “the	 three	 causes	 of	 overshoot	 are
always	the	same,	at	any	scale	from	personal	to	planetary.	First,	there	is	growth,
acceleration,	rapid	change.	Second,	there	is	some	form	of	limit	or	barrier,	beyond
which	the	moving	system	may	not	safely	go.	Third,	there	is	a	delay	or	mistake	in
the	 perceptions	 and	 the	 responses	 that	 strive	 to	 keep	 the	 system	 within	 its
limits.”2	In	a	later	chapter,	they	write:	“The	final	contributor	to	overshoot	is	the
pursuit	 of	 growth.	 If	 you	 were	 driving	 a	 car	 with	 fogged	 windows	 or	 faulty
brakes,	the	first	thing	you’d	do	would	be	to	slow	down.	You	would	certainly	not
insist	 on	 accelerating	…	Constant	 acceleration	will	 take	 any	 system,	 no	matter
how	clever	or	farsighted	and	well	designed,	 to	the	point	where	 it	can’t	react	 in
time.”3	The	global	economy,	in	this	view,	is	still	in	overshoot	mode	and	has	yet
to	apply	corrections.

“Sources	 and	 sinks”	 are	 obvious	 enough	 to	 any	 ecologist:	what	 goes	 into	 an
economy	 must	 eventually	 come	 out	 as	 waste.	 Sources	 are	 natural	 resources,
either	extracted	through	mining	or	harvested;	sinks	are	where	waste	goes.	These
sinks	are	not	necessarily	discrete	basins;	 some	are	global,	 like	water	runoff	and
air	pollution.	Some	are	not	even	pollution:	carbon	dioxide	–	regarded	as	the	main



culprit	 in	global	warming	–	 is	not	a	 real	pollutant;	 it	 is	a	perfectly	natural	gas,
now	 being	 produced	 in	 unnatural	 quantities.	 Orthodox	 economics	 has
traditionally	ignored	sinks.

“Throughput”	 is	 the	 work	 done	 in	 transforming	 sources	 into	 sinks.	 It	 is
basically	 a	 measure	 of	 economic	 activity.	 “Synthesis”	 is	 harder	 to	 grasp	 and
harder	to	measure,	though	ecological	footprint	comes	close.

The	Limits	update	sounded	a	cheerful	note.	“The	good	news	is	that	the	current
high	rates	of	throughput	are	not	necessary	to	support	a	decent	standard	of	living
for	all	the	world’s	people.	The	ecological	footprint	could	be	reduced	by	lowering
population,	altering	consumption	norms,	or	implementing	more	resource-efficient
technologies.”4

THE	CRISES	SO	FAR	(1):	CLIMATE	CHANGE

The	first	reason	for	weaning	ourselves	off	fossil	fuels	is	that	they	–	or	rather	their
profligate	and	careless	overuse,	and	the	number	of	us	who	are	using	them	–	are
threatening	the	way	of	life	we	have	made	on	our	planet.	We’re	killing	ourselves
with	the	stuff.

For	the	purposes	of	this	chapter,	let’s	stipulate	that	global	warming	is	real.	We
will	deal	with	the	politics	a	little	later	–	with	the	exaggerations	and	hyperboles	of
both	 sides	 (neither	 side	 is	 made	 up	 just	 of	 fools	 and	 villains).	 Therefore	 let’s
accept	here	that	climate	change	and	possible	climate	chaos	is	a	fact.	If	any	doubts
remained,	they	would	surely	have	been	put	to	rest	by	a	2,000-year	decadal	study
of	 Arctic	 temperatures	 undertaken	 by	 a	 slew	 of	 scientists	 under	 the	 umbrella
heading	Arctic	Lakes	2K	Project.	Their	report,	lead-authored	by	Darrell	Kaufman
of	the	Northern	Arizona	University	School	of	Earth	Sciences	and	Environmental
Sustainability,	 found	unambiguously	 that	 a	pervasive	 cooling	 in	progress	2,000
years	ago	continued	 through	 the	Middle	Ages	and	 into	 the	Little	 Ice	Age	 (from
about	 1300	 to	 the	middle	 of	 the	 nineteenth	 century),	which	 is	 consistent	with
other	 studies	 that	 show	 a	 gradual	 reduction	 in	 the	 intensity	 of	 summer	 solar
radiation,	caused	by	changes	in	Earth’s	orbit.	This	cooling	trend	was	reversed	by
the	 beginning	 of	 the	 twentieth	 century,	 when	 temperatures	 began	 to	 increase
rapidly,	 with	 four	 of	 the	 five	 warmest	 decades	 of	 the	 2,000	 years	 occurring
between	1950	and	2000.	The	data	are	consistent	with	human-caused	warming.5
Finally,	 in	May	 2010,	 the	U.S.	National	 Research	 Council	 published	 three	 new
reports,	drawing	on	five	years	of	peer-reviewed	science,	and	concluded	that	their
data	showed	unambiguously	that	the	world’s	governments	“should	act,	now.”	A
supplementary	document,	issued	a	few	months	later,	concluded	that	“each	1°C	of
warming	will	reduce	rain	in	the	southwest	of	North	America,	the	Mediterranean
and	southern	Africa	by	5–10	percent,	cut	yields	of	some	crops,	 including	maize
(corn)	and	wheat,	by	5–15	percent,	and	increase	the	area	burned	by	wildfires	in
the	western	United	States	by	200–400	percent.”



The	magic	 numbers	 to	 bear	 in	mind	 in	 the	 debate	 over	 energy	 and	 climate
change	are	these:	350	ppm	(parts	per	million)	CO2,	and	2	degrees	Celsius.

Carbon	 dioxide	 isn’t	 the	 only	 greenhouse	 gas,	 by	 any	means	 –	methane	 and
nitrous	oxide	are	considerably	more	potent.6	Nitrous	oxide	comes	from	farming,
from	 nitric	 acid	 production,	 from	 fossil	 fuel	 combustion,	 livestock	 manure
management,	 and	 human	 sewage.	 Potent	 sources	 of	 methane	 include	 landfills,
coal	 mining,	 natural	 gas	 and	 oil	 processing	 systems,	 livestock	 and	 manure,
wastewater	 treatment,	 and	 rice	 cultivation.	 But	 all	 terrestrial	 plants	 produce
some	 methane;	 again,	 it	 is	 a	 matter	 of	 degree.	 Nevertheless,	 it	 has	 become
conventional	 to	 express	 all	 gas	 emissions	 and	 concentrations	 in	 terms	 of	 “CO2
equivalent”	effects.

In	the	year	2000,	global	greenhouse	gas	emissions	were	34	billion	tons	of	CO2
equivalent	per	year.	This	works	out	to	5.5	tons	for	every	person	on	the	planet.	In
the	West,	we	emit	a	great	deal	more.

When	climate	scientists	first	began	to	look	at	the	“greenhouse	effect”	sometime
in	the	1970s,	the	target	they	based	their	models	on	was	a	figure	of	550	parts	per
million	 of	 atmospheric	 CO2.	 The	 number	was	 chosen	 arbitrarily	 –	 they	 needed
something	to	base	their	studies	on,	after	all	–	and	550	ppm	was	roughly	double
the	levels	found	just	before	the	Industrial	Revolution.	Early	studies,	particularly	a
1979	one	for	the	U.S.	National	Academy	of	Sciences	by	weather	researcher	Jule
Charney,	showed	a	550	ppm	world	warming	noticeably,	somewhere	between	1.5
and	4.5	degrees	Celsius.

A	 decade	 later,	 climate	 scientist	 James	 Hansen	 appeared	 before	 the	 U.S.
Congress	to	announce	that	the	greenhouse	effect	had	been	detected	at	work,	that
it	 was	 real,	 and	 that	 it	 was	 changing	 the	 climate	 already.	 His	 testimony	 was
regarded	 as	 alarmist,	 and	 largely	 dismissed,	 but	 when	 his	 climate	 models
successfully	 predicted	 how	 much	 the	 earth	 would	 cool	 after	 the	 eruption	 of
Mount	Pinatubo	in	1991,	he	began	to	be	taken	more	seriously.

Scientists,	and	some	politicians,	subsequently	concluded	that	the	consequences
of	 2	 to	4	degrees	warming	would	be	 too	dire,	 and	 that	warming	must	 be	held
below	2	degrees.	That,	 in	 turn,	meant	 lowering	 the	 target	 for	CO2	 to	450	ppm
from	 550,	 which,	 it	 was	 hoped,	 would	 avoid	 what	 the	 UN’s	 Framework
Convention	 on	 Climate	 Change	 called	 “dangerous	 climate	 change,”	 a	 fraught
phrase	and	one	itself	dangerously	open	to	interpretation.

Soon,	however,	 it	became	clear	that	 in	the	real	world	outside	climate	models
change	was	 happening	 faster	 than	 predicted	 –	 Arctic	 sea	 ice	was	 thinner	 than
expected,	Greenland’s	glaciers	were	 retreating,	 tropical	and	desert	 regions	were
expanding.	Greenhouse	gases	were	ticking	upwards	past	350	ppm	to	385	ppm	by
2006	 (they	 were	 385.2	 in	 2008),	 and	 Hansen	 and	 others	 soon	 concluded	 that
bringing	them	back	to	350	ppm	was	the	only	safe	way	to	ensure	2	degrees	or	less



of	warming.

This	is	not	an	insignificant	revision.	As	Richard	Monastersky	pointed	out	in	a
climate	survey	for	the	journal	Nature,	 the	difference	between	350	and	450	ppm
“is	not	just	one	of	degree.	It’s	one	of	direction.	A	CO2	concentration	of	450	ppm
awaits	the	world	at	some	point	in	the	future	that	might	conceivably,	though	with
difficulty,	 be	 averted.	 But	 350	 ppm	 can	 be	 seen	 only	 in	 the	 rear-view
mirror	…	the	world	needs	not	just	to	stop	but	to	reverse	course.”7	As	Hansen	said
in	the	same	article,	“When	you	say	450	or	550,	you’re	talking	about	what	rates	of
growth	you	are	going	to	allow.	When	you	say	we	have	to	get	to	350,	that	means
you	have	to	phase	down	CO2	emissions	in	the	next	few	decades.”8	Moreover,	the
effects	of	warming	would	persist	for	centuries.	The	National	Research	Council	has
concluded	 that	 if	 CO2	 ever	 did	 reach	 550	 ppm,	 it	 would	 initially	 stabilize
temperatures	 at	1.6°C	higher	 than	now	–	but	 further	warming	would	 leave	 the
total	temperature	rise	closer	to	3°C,	and	would	persist	for	millennia.

Consider	the	scale	of	the	action	needed.	Tim	Jackson,	sustainable	development
adviser	 to	 Britain’s	 former	 Labour	 government,	 uses	 the	 IPAT	 formula	 to
calculate	the	needed	changes:
The	global	population	is	just	under	7	billion	and	the	average	level	of	affluence	is	around	$8,000	per
person.	The	T	factor	[in	IPAT]	is	just	over	0.5	tons	of	carbon	dioxide	per	thousand	dollars	of	GDP	–	in
other	words,	every	$1,000	worth	of	goods	and	services	using	today’s	technology	releases	0.5	tons	of
CO2	 into	 the	atmosphere.	So	 today’s	global	CO2	emissions	work	out	at	7	billion	×	8	×	0.5,	or	28
billion	tons	per	year.	[The	real	number,	as	indicated,	is	higher	than	this	–	34	billion	tons.]	The	IPCC
[International	Panel	on	Climate	Change]	has	stated	that	to	stabilize	greenhouse	gas	emissions	in	the
atmosphere	at	450	ppm,	we	need	to	reduce	annual	CO2	emissions	to	less	than	5	billion	tons	by	2050.
With	a	global	population	of	9	billion	thought	likely,	that	works	out	at	an	average	carbon	footprint	of
less	than	0.6	tons	per	person	–	considerably	less	than	in	India	today.9

For	 Western	 industrialized	 countries	 this	 is	 a	 pretty	 drastic	 change.	 Some
countries,	including	Britain,	have	committed	to	at	least	a	60	percent	reduction	in
greenhouse-gas	 emissions	 by	 2050.	 (Canada	 has	 suggested	 it	 could	 manage	 3
percent	by	2020,	but	is	unlikely	even	to	achieve	that;	2010	figures	suggest	that
emissions	will	actually	continue	to	rise	until	2015	at	least,	and	in	2012	will	be	30
percent	above	1990	levels.10)	If	global	emissions	were	reduced	by	60	percent	by
2050,	it	is	still	probable	that	temperatures	will	rise	by	more	than	2°C.

This	means	 that	 global	 emissions	 will	 have	 to	 drop	 by	 70	 to	 85	 percent	 by
2050,	at	least.	Which	in	turn	means	no	more	fossil	fuels.	And	soon.

THE	CRISES	SO	FAR	(2):	PEAK	OIL

The	 second	good	 reason	 for	weaning	ourselves	 off	 fossil	 fuels,	 especially	 oil,	 is
that	sometime	soon	there	won’t	be	any.



There	are	two,	or	perhaps	three,	quite	different	versions	of	the	state	of	our	oil
supplies.	 One	 is	 that	 there	 is	 no	 problem	 –	 if	 we	 begin	 to	 run	 out,	 human
ingenuity	and	technical	advances	will	always	find	more,	or	find	alternatives.	This
comforting	view	is	nicely	represented	by	the	Heritage	Foundation’s	Becky	Norton
Dunlop,	who	said	in	a	discussion	in	2008	that	“they’ve	been	predicting	peak	oil
since	the	1950s,	and	now	we	have	more	than	ever.”	Until	recently	this	has	been
the	 position	 of	 orthodox	 economics,	which	 has	 remained	 insouciant,	 taking	 on
faith	that	price	increases	will	simply	lead	to	more	exploration	and	therefore	more
oil,	or	 that	 some	replacement	 technology	will	 surely	be	 found	 in	 time.	Another
equally	 insouciant	 view	 comes	 from	 University	 of	 Calgary	 economist	 John	 R.
Boyce,	 who	 pooh-poohs	 the	 whole	 idea	 of	 oil	 peaking,	 and	 whose	 data	 have
shown	that	production	always	rises	when	prices	do	–	or	at	 least	has	done	so	 in
the	past.	(Boyce’s	analysis	rather	optimistically	assumes	the	past	is	always	a	good
guide	to	the	future.)

The	second	version	is	that	peak	oil	(the	point	at	which	global	production	starts
to	decline)	is	either	upon	us,	or	imminent,	and	will	have	a	cataclysmic	effect	on
the	 global	 economy.	 The	 proponents	 of	 this	 theory	 are	 legion,	 but	 the	 most
interesting	 is	 a	 dire	U.S.	 Joint	 Forces	 Command	 study,	 released	 in	April	 2010,
that	predicts	that	the	world	will	begin	to	face	shortfalls	in	petroleum	within	two
decades.11	Its	reasoning	is	simple:	the	globalized	economy	depends	on	cheap	oil,
but	we	have	already	burned	most	of	 the	easily	obtained	free-flowing	oil.	That’s
why	we’re	now	spending	vast	amounts	to	wring	oil	from	the	deep	sea	(BP	in	the
Gulf	of	Mexico,	 for	example)	and	the	tar	sands.	As	traditional	oil	 fields	become
depleted,	the	world	needs	to	find	another	Saudi	Arabia	every	seven	years	just	to
maintain	 production,	 an	 unlikely	 event	 for	 two	 very	 good	 reasons:	 there	 may
simply	not	be	another	dozen	or	so	Saudi	Arabias	anywhere	on	the	planet,	and	the
oil	 industry	 is	 short	 of	 equipment	 and	 manpower	 after	 decades	 of
underinvestment	when	prices	were	low.

The	third	view	is	agnostic	on	whether	oil	has	peaked	or	not,	but	believes	that
we	should	stop	using	it	anyway,	because	its	presence	is	more	damaging	than	its
absence	 could	 ever	 be.	 The	 absence	 of	 petroleum	 might	 well	 damage	 the
economy,	in	this	view,	but	it	would	benefit	the	planet,	and	all	of	us	in	the	long
run.

All	 three	 of	 these	 viewpoints	 are	 firmly	 held,	 usually	 by	 people	 with
impeccable	credentials.	But	the	optimists	and	the	pessimists	are	not	as	far	apart
as	they	appear.	They	merely	differ	on	the	timing	of	the	production	peak	by	a	few
decades.	All	agree	that	petroleum	is	the	most	limited	of	the	important	fossil	fuels
(natural	 gas	 and	 coal	 are	 far	 more	 available),	 and	 that	 global	 production	 will
reach	 a	 maximum	 during	 the	 first	 half	 of	 this	 century,	 and	 sharply	 decline
thereafter.	 (I	 like	 the	 formulation	 by	 David	 Lloyd	 Greene	 of	 the	 U.S.	 National
Transportation	 Research	 Center	 that	 proponents	 of	 peak	 oil	 “are	 sometimes
referred	to	a	pessimists,	and	at	other	times	as	geologists,	while	deniers	are	either
called	optimists	or	economists.”)



For	 now,	 the	 best	 guess	 is	 probably	 that	 of	 the	 United	 Kingdom’s	 Energy
Research	 Centre,	 which	 steers	 something	 of	 a	 middle	 ground	 between	 the
Pollyannas	 and	 the	 Jeremiahs.	World	production	 is	 likely	 to	peak	before	2030,
and	could	reach	its	limits	before	2020,	the	center’s	2009	report	said.	Think	of	the
implications.	If,	sometime	in	the	next	few	years,	a	consensus	develops	that	peak
oil	is	imminent	and	production	in	decline,	it	would	set	off	a	spike	in	prices	and	a
market	panic,	dumping	the	world	once	more	into	recession	from	which	it	might
not	emerge	for	a	very	long	time.

The	world	needs	to	be	weaned	off	fossil	 fuels,	and	soon.	Nevertheless,	 late	in
2009,	 the	 newly	 rescued	 car	 companies	 announced	 a	 new	 line	 of	 gas-guzzling
muscle	cars.

THE	CRISES	SO	FAR	(3):	POPULATION

Can	the	world	support	the	number	of	people	who	now	live	here,	nearly	7	billion
and	rapidly	counting?	Yes.

Can	it	support	more?	Sure.

Are	the	food	and	water	crises	caused	by	too	many	people?	Only	partly.

Are	 European	 and	 North	 American	 populations	 actually	 static	 or	 declining?
Yes.

Is	 it	 true	 that	 the	 environmental	 movement	 has	 historically	 been	 rather	 too
prone	to	fits	of	gloomy	Malthusian	doomsaying?	Yes,	it	is.

But	are	human	numbers	a	problem?	Yes,	they	are,	because	rapidly	increasing
numbers	 dramatically	 compound	 our	 use	 of	 the	 earth’s	 resources,	 including	 its
dwindling	fossil	fuels.	And	our	numbers	are	rapidly	increasing,	despite	a	slowing
momentum.

By	the	time	it	takes	you	to	finish	reading	this	sentence,	seven	people	have	been
added	to	the	world’s	population.	Even	with	significant	reductions	in	birthrate,	the
population	is	expected	to	increase	from	6.7	billion	now	to	9.15	billion	by	2050.
In	other	words,	between	2005	and	2050	the	world	population	will	grow	by	2.45
billion,	Earth’s	entire	population	in	1950.

About	 250	million	 people	 lived	 on	 Earth	 two	millennia	 ago.	 Now	 there	 are
double	that	number	in	the	Middle	East	and	North	Africa	alone.	And	there	are	1
million	new	Egyptians	every	year.	Niger,	a	country	already	poor	and	stressed,	has
15	 million	 people	 today	 and	 could	 hit	 80	 million	 by	 2050.	 We	 will	 need	 the
equivalent	of	50	new	Nile	Rivers	to	provide	enough	water	just	to	grow	food	for
all	the	new	people	to	be	born	in	the	next	few	decades,	a	rate	the	equivalent	of	a
Great	 Britain	 and	more	 a	 year.	 The	 projected	 population	 increase	would	mean
that	even	if	we	could	reduce	the	per	capita	global	carbon	footprint	by	an	unlikely
50	percent	 (with	 all	 the	 efficiency,	 conservation,	 and	 considerable	 political	 co-



operation	that	would	take),	the	increase	in	people	would	simply	wipe	it	out.

You	can’t	solve	anything	without	also	solving	population.	But	it	is	really	not	the
sheer	numbers	that	count.	It	wasn’t	raw	numbers	that	worried	Thomas	Malthus,
the	 godfather	 of	 gloomy	 prognosticators.	 He	 was	 concerned	 about	 the
intersection	of	 resource	availability	 (food,	 in	his	case)	and	numbers	–	 the	same
worry	 that	 concerned	 Adam	 Smith	 in	 The	 Wealth	 of	 Nations.	 In	 those	 more
innocent	days,	the	worry	was	that	human	numbers	would	outstrip	available	food,
leading	 to	 famines,	 starvation,	 and	 epidemics.	 Now	we	 have	 a	 different	 set	 of
concerns.	The	eminent	environmentalist	James	Lovelock,	who	has	become	for	our
times	what	Malthus	was	 for	his,	puts	 it	 this	way	 in	The	Vanishing	Face	of	Gaia:
“True	enough,	the	world	total	of	domestic	and	industrial	emissions	of	30	gigatons
of	 carbon	dioxide	annually	 is	 far	 too	great,	 but	 so	are	 the	 consequences	of	 too
many	people	competing	for	land	with	the	natural	forests	of	the	world.”12

The	 other	 concern	 related	 to	 population	 –	 other	 than	 sheer	 numbers	 –	 is
technological.	This	 is	 the	development	of	what	 the	biologist	Alfred.	 J.	Lotka	 in
1925	called	“exosomatic	organs”	–	that	is,	machines.	For	all	of	planetary	history,
and	 for	 all	 human	 history	 until	 comparatively	 recent	 times,	 energy	 was
endosomatic	–	muscle	power,	if	you	want	a	less	technical	description.	This	is	still
true	 of	most	 species,	with	 a	 few	 insignificant	 exceptions	 –	 chimpanzees	 fishing
for	termites	with	straws,	or	otters	using	stone	tools	to	break	open	shellfish.	Man’s
first	 exosomatic	 instrument	was	 probably	 a	 club,	 which	 extended	 his	 arm	 and
helped	 him	 transcend	 his	 biological	 limits.	 “This	 …	 brought	 down	 upon	 the
human	 species	 two	 fundamental	 and	 irrevocable	 changes,”	 says	mathematician
and	 ecologist	 Nicholas	 Georgescu-Roegen.	 “The	 first	 is	 the	 irreducible	 social
conflict	which	characterizes	the	human	species.	The	second	is	man’s	addiction	to
exosomatic	instruments.”13

Only	a	species	with	a	genius	for	exosomatic	extension	could	get	 to	where	we
are	 today:	 the	 average	 North	 American	 born	 in	 the	 1990s	 will	 produce	 in	 a
lifetime	about	1	million	kilograms	of	atmospheric	wastes,	10	million	kilograms	of
liquid	 wastes,	 and	 1	 million	 kilograms	 of	 solid	 wastes.	 The	 same	 person	 will
consume	700,000	kilograms	of	minerals	and	24	billion	BTUs	of	energy,	which	is
equivalent	to	about	4,000	barrels	of	oil,	and	will	eat	25,000	kilograms	of	major
plant	 foods	 and	 28,000	 kilograms	 of	 animal	 products,	 provided	 in	 part	 by
slaughtering	2,000	animals.14

So	 human	 population	 is	 a	 problem	 compounded	 by	 human	 ingenuity.	 Sheer
numbers	multiplied	by	our	exosomatic	extensions	are	stripping	our	planet	of	its
resources,	and	threatening	our	very	existence,	as	well	as	that	of	other	species.	But
there	is	a	solution	and	it	lies	in	solving	both	aspects	of	the	problem	–	in	reducing
our	numbers,	and	in	reducing	our	harmful	technological	effects.	If	you	live	on	a
finite	planet,	you	must,	 ipso	facto,	 live	within	your	resource	base.	And	since	the
capacity	to	increase	resources	from	that	base	is	bounded,	there	must,	in	the	end,
be	a	balance	between	population	and	those	resources.	We	simply	cannot	continue



to	grow	forever,	either	in	numbers	or	in	wealth.

The	issue	of	human	population	is	fraught	with	deep	emotions,	predictably	and
necessarily.	 In	 individual	 terms,	 to	 perpetuate	 family	 and	 to	 defeat	 death	 by
leaving	behind	something	of	yourself	 is	a	powerful	generative	force.	And	in	the
context	 of	 evolution,	 a	 species’	 duty	 is,	 after	 all,	 to	 survive.	What	 to	 do,	 then,
when	a	single	species	threatens	to	overwhelm	the	carrying	capacity	of	the	planet,
as	ours	does?

The	multiple	crises	are	real,	and	the	linkages	between	them	are	clear.

The	climate	crisis	is	largely	an	industrial/energy	crisis,	which	in	turn	is	based
on	population	numbers.	Oil	 prices	 are	 linked	 to	 food	production,	 and	both	 are
fine-tuned	to	ultimate	supply	and	 interim	demand,	and	are	 therefore	connected
to	the	population	issue.	Oil,	of	course,	is	a	critical	component	of	the	energy	issue,
perhaps	the	critical	part.	Solving	the	scale	of	its	use	will	aid	in	solving	the	global
warming	 problem,	 directly	 affecting	 farming	 through	 less	 desertification	 and
ecosystem	mitigation.	Like	the	pollution	issue,	food	–	and	population	–	will	have
to	 be	 solved	 in	 concert	with	 solutions	 to	 the	 other	 crises.	 In	which	 case,	 their
solution	will	become	relatively	easier.

That’s	the	point,	isn’t	it?	They’ll	all	become	easier	if	we	tackle	them	together.



3

EVERY	LITTLE	BIT	HELPS	–	OR	DOES	IT?

“If	everyone	does	a	little,	we’ll	achieve	only	a	little.”

–	David	MacKay,	Cambridge	physicist

WE	ARE	DOING	OUR	BIT,	here	in	our	corner	of	bucolic	but	actually	not	very	green	Nova
Scotia.	We	have	installed	what	the	writer	and	ecologist	Bill	McKibben	has	called
a	 “solar-powered	 linear	 evaporative	 device”	 for	 laundry,	 otherwise	 known	 as	 a
clothesline	 (except	 that	 the	 clothes	 freeze	 on	 the	 line	 about	 half	 the	 year,	 and
often	they	get	wetter	 in	 the	 fog).	We	would	have	replaced	our	 light	bulbs	with
energy-saving	compact	fluorescents,	except	that	they	don’t	fit	our	track	lighting,
so	we	 turn	 lights	 off	whenever	we	 can.	We	heat	 our	 very	well-insulated	house
with	a	high-temperature	 low-emission	wood	burner	using	sustainably	harvested
timber;	we	 compost	 everything	we	 can	 (to	 the	delight	 of	 the	 raccoons	 and	 the
squirrels	 and	 the	 wood-rats,	 who	 then	 redistribute	 it	 in	 the	 woods,	 attracting
coyotes	and	even	a	bobcat);	we	unplug	our	phone	chargers	when	they	are	not	in
use	 and	 try	 not	 to	 use	 devices	 that	 need	 standby	 power;	we	 use	windows	 and
trees	for	air	conditioning.	We	drive	an	efficient	car,	though	not	yet	a	hybrid,	and
use	our	SUV	only	in	the	worst	storms	and	on	the	worst	roads.	We	drink	fair	trade
coffee	and	 tea	and	buy	our	meat	 from	 local	butchers	and	don’t	 eat	 fruit	out	of
season	 and	 grow	 our	 own	 salads	 in	 our	 own	 greenhouse	 and	 garden	…	 every
little	bit	helps,	yes?

Well,	no.

One	of	the	many	dissonances	in	the	climate-change	debate	is	that	between	the
cheerfully	 mundane	 remedies	 being	 pressed	 on	 us	 by	 all	 and	 sundry,	 and	 the
sheer	 scale	 of	 the	 problem	 –	 the	 billions	 and	 billions	 of	 tons	 of	 emissions	 that
must	be	curtailed	and	then	eliminated.	The	rationale	seems	to	be	 that	 if	we	all
did	a	little,	such	as	keeping	our	car	tires	at	the	right	pressure,	and	turning	those
phone	chargers	off	when	not	in	use,	the	cumulative	effect	will	add	up.	But	that	is,
to	quote	David	MacKay	again,	“crazy	 innumerate	codswallop.”	He	was	reacting
to	an	admonition	from	the	BBC	in	England,	which	in	turn	was	quoting	an	official
Conservative	 Party	 Blueprint	 for	 a	 Green	 Economy	 that	 asserted:	 “The	 mobile
phone	charger	averages	 [only]	around	1	watt	consumption,	but	 if	 every	one	of
the	 country’s	 25	 million	 mobile	 phones	 chargers	 were	 left	 plugged	 in	 and
switched	on	they	would	consume	enough	electricity	to	power	66,000	homes	for
one	year.”

This	business	of	multiplying	up	by	the	“number	of	homes”	is	a	common	device
in	the	alternative-energy	and	climate-change	industries.	Pretty	much	every	week



there	 is	 a	new	announcement	of	 some	new	wind	 farm	coming	on	 stream,	each
about	to	power	600	homes,	or	1,000	homes,	or	6,000	homes.	But	these	are	not
really	numbers	at	all,	in	the	way	arithmeticians	use	them.	They	are	being	used	to
score	 rhetorical	 points.	 If	 you	 read	 in	 a	news	 story	 that	 “Los	Angeles	 residents
drive	228	million	kilometers	 –	 enough	 to	get	 to	Mars	–	 every	 single	day,”	 that
sounds	like	a	awful	lot	of	kilometers	and	a	profligate	waste	of	fuel.	If	you	put	it
another	and	less	polemical	way,	and	say	that	the	average	Angeleno	drives	about
27	 kilometers	 each	 day,	 it	 doesn’t	 sound	 quite	 so	 impressive.	 To	 take	 another
example,	 if	you	say	that	Canadians	throw	away	2	billion	slices	of	bread	a	year,
that	sounds	enormous,	but	in	fact	it	amounts	to	a	little	more	than	four	slices	each
per	month,	or	one	slice	a	week,	which	doesn’t	sound	too	awful.1

My	 favorite	 piece	 of	 little-bitism	 is	 from	 Australia,	 where	 a	 digital	 media
company,	 having	 read	 that	 black	 computer	 screens	 use	 less	 energy	 than	white
ones,	 devised	 a	 black	 version	 of	 Google,	 which	 its	 owner,	 Toby	 Heap,	 called
“Blackle.”	 As	 of	 August	 2009,	 after	 several	 years	 of	 operation,	 the	 company
claimed	to	have	saved	the	planet	1,371,963	watt-hours,	which	is	about	the	same
as	 a	 single	 three-megawatt	 wind	 turbine	 running	 for	 20	 minutes.	 Heap	 is
undeterred	by	 the	 tininess	of	 the	number,	and	points	out	 that	he	has	expanded
into	 Spain,	 Italy,	 and	 France.	 He	 said	 innocently,	 “I	 don’t	 expect	 the	 energy
savings	from	Blackle	to	change	the	world	on	their	own,	but	the	point	of	Blackle	is
that	every	little	bit	counts.”

But	surely,	if	all	the	half	a	billion	people	living	in	North	America	do	their	little
bit,	it	will	all	add	up	to	a	lot?

Again,	 no.	 As	 David	 MacKay	 explains,	 it	 is	 a	 trick	 of	 the	 “if-everyone”
multiplier	 to	make	 something	 sound	 larger	 than	 it	 really	 is.	 It	 is	usually	 stated
something	 like	 this:	 If	 everyone	 does	 X,	 then	 it	 would	 provide	 (or	 liberate)
enough	energy	 to	do	Y,	where	Y	 sounds	 impressively	 large.	But	 it	 is	only	 large
because	we	took	X	and	multiplied	it	by	a	very	large	number,	say	the	population
of	a	country,	40	million	or	60	million	or	400	million.	If	we	go	back	to	the	British
Conservative	 Party’s	 notion	 that	 switching	 off	 all	 the	 phone	 chargers	 in	 the
country	would	yield	enough	power	to	run	66,000	homes,	we	have	one	of	those
impressively	large	numbers.	But	if	you	compare	it	to	the	total	number	of	homes
affected	 (in	 Britain’s	 case	 around	 25	 million),	 66,000	 is	 just	 one-quarter	 of	 1
percent.	 So	 another	 way	 of	 saying	 it	 is	 this:	 If	 you	 switched	 off	 your	 phone
charger	it	would	save	you	one-quarter	of	1	percent	of	your	electricity	use.

That’s	not	nothing,	but	nor	is	it	very	impressive.

And	 if	 everyone	 does	 it?	 They	 will	 save	 one-quarter	 of	 1	 percent	 of	 their
electricity	too,	and	the	whole	country	will	save	just	one-quarter	of	1	percent	of
its	residential	electricity	use,	which	itself	is	only	about	one-tenth	of	total	energy
use.	To	achieve	a	“big	difference”	in	total	power	consumption,	you	need	almost
everyone,	including	business	and	industry,	to	make	a	big	difference	to	their	own
power	consumption.2



And	that’s	the	point.	There	is	no	easy	way	to	make	this	transformation.	What	is
required	 are	 big	 changes	 in	 demand	 and	 in	 supply	 –	 hundreds	 of	 thousands	 of
wind	 turbines,	 thousands	 of	 square	 kilometers	 of	 solar	 panels,	massive	 cuts	 in
demand,	wholesale	switches	in	technology,	gigantic	investments.	You	won’t	hear
these	numbers	from	politicians,	or	not	very	often.	Nor	will	you	hear	them	from
environmentalists.	And	hardly	ever	from	business	leaders.

To	understand	what’s	truly	required,	we	need	to	get	a	real	sense	of	the	scale	of
the	problems	we	face,	and	to	do	that,	we	need	real	numbers.	How	much	energy
do	we	use,	from	what	source	and	at	what	cost?	What	do	we	use	it	for?	How	much
is	wasted?	Which	countries	and	industries	emit	the	most	CO2?	What	proportion
of	 electric	 power	 can	 windmills	 plausibly	 generate,	 and	 how	 many	 turbines
would	that	take,	stretched	over	what	land	area?	Would	solar	panels	on	every	roof
really	help,	or	would	even	that	just	be	a	token?	These	are	practical	questions	that
demand	practical	answers,	but	instead	we	get	vagueness.	“The	potential	of	wind
energy	 is	 huge.”	 “Enough	 sunlight	 falls	 on	 the	 earth	 every	 hour	 to	 power	 the
entire	global	economy	for	a	year.”	“There	is	enough	wind	in	Montana	to	power	1
million	homes.”	“More	than	a	billion	tons	of	water	sloshes	in	and	out	of	the	Bay
of	Fundy	twice	a	day,	with	massive	potential	to	generate	electricity.”	And	so	on
and	on.	We	get	massive,	we	get	huge,	we	get	potentials.

What	we	don’t	get	are	comparisons	between	these	huge	potentials	and	another
hugeness	–	our	energy	consumption.	When	 the	proponents	of	 some	alternative-
energy	 technology	 or	 other	 tell	 you	 that	 some	 162,000	 terawatts	 of	 the	 sun’s
energy	reach	Earth	daily,	it	sounds	like	a	lot.	But	is	it?	What	is	a	terawatt?	How
do	you	grasp	its	scale?

It’s	easy	to	get	lost	in	the	jargon,	into	ever	more	arcane	definitions.	You’ll	see
references	 to	watts,	 joules,	 kilojoules,	 ergs,	 BTUs,	 quads,	 kilocalories,	 kilowatt-
hours,	 even	 horsepower-hours.	 How	 do	 you	 compare	 calories	 per	 square
centimeter	per	day	with	tons	of	biomass	per	hectare	per	year?	Is	three	megawatts
of	electricity	per	60	hectares	of	solar	collector	a	lot,	or	a	little?	A	single	watt	is
the	standard	unit	of	power	(defined	as	energy	use	over	time;	that	is,	power	is	the
rate	 at	which	 something	 uses	 energy),	 the	 equivalent	 of	 one	 joule	 per	 second.
One	 joule	 is	 the	 energy	 exerted	 by	 a	 force	 of	 one	 newton	 acting	 to	 move	 an
object	through	space	one	meter;	a	newton	is	equal	to	the	amount	of	force	needed
to	accelerate	one	kilogram	of	mass	one	meter	per	second	–	definitions	ascending
in	seemingly	endless	circles,	complicating	understanding	and	decision-making.3

The	other	problem	with	looking	at	energy	numbers	is	that	accounting	systems
proliferate,	particularly	across	fuel	types,	so	it	 is	difficult	to	compare	one	set	of
numbers	with	another.	Energy	is	commonly	measured	in	quads,	for	example	–	a
quad	(short	for	quadrillion)	defined	as	1015	BTUs	(there	you	go	again	–	BTUs	are
British	Thermal	Units,	and	a	BTU	is	either	the	amount	of	energy	needed	to	heat
one	pound	of	water	one	degree	Fahrenheit,	or,	if	you	find	the	Imperial	system	of
measurement	impenetrable,	one	BTU	is	1.06	kilojoules).	The	U.S.	Department	of



Energy	 says	 world	 energy	 production	 totaled	 459	 quads	 in	 2005	 (that’s	 15
terawatts	 again,	 or	 actually	 15.4	 –	 cling	 to	 that	 figure,	 we’ll	 come	 across	 it
again),	and	the	U.S.	used	69.6	of	them.

In	the	fossil-fuel	business,	on	the	other	hand,	energy	is	commonly	measured	in
“oil	 equivalents,”	 or	 sometimes	 in	million-barrel	 units.	 The	 total	 world	 energy
consumption	 (those	 15	 terawatts)	 is	 a	 little	 more	 than	 10	 billion	 tons	 of	 oil
equivalents.	 About	 15	 percent	 is	 used	 for	 transportation,	 and	 32	 percent	 for
industry,	 the	 balance	 for	 various	 applications	 including	 residential	 and
commercial	uses	such	as	maintaining	buildings.	A	small	quantity	is	diverted	for
what	are	called	chemical	feedstocks	to	make	materials	such	as	plastics.

Let’s	 keep	 it	 simpler.	 Just	 remember	 that	 one	 watt	 isn’t	 very	 much.	 We	 all
know	a	40-watt	light	bulb	is	not	the	brightest	bulb	in	the	chandelier.

One	kilowatt	is	1,000	watts.	The	backup	generator	that	runs	my	water	pump,
freezer,	 and	 a	 few	 other	 things	 during	 power	 outages	 yields	 a	 potential	 seven
kilowatts.	 A	 heavy-duty	 electric	 heater	 will	 draw	 about	 one	 kilowatt,	 and	 the
average	passenger	car	is	rated	somewhere	between	50	and	100	kilowatts.

One	 megawatt	 is	 1,000	 kilowatts.	 A	 giant	 wind	 turbine	 of	 three	 megawatts
could	(if	it	operated	all	the	time)	supply	all	the	power	needed	for	a	decent-sized
village,	or	a	single	commercial	highrise.

One	 gigawatt	 is	 1,000	 megawatts	 or	 1,000,000	 kilowatts.	 A	 gigawatt	 is	 the
output	of	a	very	large	coal-fired	power	station,	a	mega-polluter.	The	Hoover	Dam
on	the	Colorado	River	can	produce	1.8	gigawatts.

One	terawatt	is	1,000	gigawatts,	or	1	million	megawatts	or	1	billion	kilowatts
or	1	 trillion	watts.	 The	 entire	world	uses	 somewhat	more	 than	15	 terawatts	 of
energy	per	year,	though	by	2050	it	is	projected	to	rise	to	30	terawatts.	Electricity
generation	 itself	 only	 accounts	 for	 about	 two	 of	 those	 terawatts	 (although
capacity	is	higher	to	accommodate	peaks,	outages,	and	other	grid	problems,	and
because	plants	are	occasionally	offline).	So	if	15	terawatts	is	the	annual	planetary
consumption,	 the	 entire	 planet	 will	 use	 in	 a	 year	 about	 one	 five-thousandths
(0.0002	percent)	of	the	energy	the	sun	gives	us	every	day.	Sounds	like	plenty	to
spare,	doesn’t	it?	It	is	not	so	simple,	as	we	shall	see.

In	any	case,	how	do	you	visualize	a	terawatt,	never	mind	15	of	them?	Try	this:
understanding	that	one	large	coal-burning	mega-polluting	power	station	produces
a	 single	 gigawatt	 of	 power,	 it	 would	 take	 15,000	 such	 plants	 to	make	 up	 the
world’s	 power	 consumption.	 Picture	 that	 each	 coal	 plant	 takes	 up	 half	 a
kilometer	of	space	for	its	generators,	coal	yards,	cooling	towers,	and	stacks.	Place
one	of	those	in	Central	Park	in	New	York	City,	and	another	every	few	blocks	until
you	reach	the	George	Washington	Bridge.	Build	one	on	either	end	of	the	bridge,
then	another	every	kilometer	across	the	country	–	across	the	midwest,	across	the
Great	 Plains,	 across	 the	 austere	 deserts	 of	 the	 west,	 on	 the	 lip	 of	 the	 Grand
Canyon	itself,	through	the	mountains,	and	all	the	way	through	San	Francisco	Bay



to	 the	 Pacific.	 But	 don’t	 stop	 there.	 Build	 another	 every	 kilometer	 all	 the	way
north	through	the	verdant	coastlands	of	Oregon	and	Washington	and	across	the
border	 to	Vancouver,	 then	 turn	east	on	 the	Trans-Canada	Highway	–	and	build
one	at	each	kilometer	across	 the	Okanagan	Valley	and	across	 the	Rockies,	 then
across	the	Prairies,	traversing	the	seemingly	endless	deciduous	forests	of	Ontario
and	Quebec	on	the	spine	of	the	Canadian	Shield,	all	the	way	down	the	Saint	John
River	 Valley	 and	 on	 to	 Halifax,	 where	 the	 last	 belching	 plant	 would	 gasp	 its
poisons	into	the	formerly	bracing	Atlantic	air.

Not	once,	in	all	your	thousands	of	kilometers	across	and	back,	would	you	ever
lose	sight	of	a	smokestack.

That’s	15	terawatts.

The	most	interesting	numbers	to	remember	are	these:

The	world	produces	and	uses	about	15	terawatts	(15,000	gigawatts)	of
energy	a	year.	Of	this,	two	terawatts	is	for	electricity	generation	and
consumption.
About	37	percent	of	primary	energy	production	is	useful	energy;	the	rest	is
lost	through	conversion	inefficiencies	and	waste,	and	so	eliminating	this
waste	is	the	single	best	opportunity	for	scaling	back	energy	use.
The	average	North	American	uses	250	kilowatt-hours	per	day;	the	average
European	125	kWh/d,	Hong	Kong	85	kWh/d,	and	lesser	developed	countries
all	the	way	down	to	35	kWh/d.	The	world’s	highest	per	capita	user	of
electricity	is	the	Icelander,	more	than	twice	as	much	as	the	average
American.
The	average	person	emits	5.5	tons	of	carbon-equivalent	per	year.	About	one
ton	would	be	safe.	The	number	for	the	average	North	American	is	a	ghastly
24	tons,	with	Europe	about	double	the	planetary	average,	at	10.5	tons.	In
2000	Australians	actually	shaded	out	the	Americans,	coming	in	at	25.6.
In	2007,	the	U.S.	consumed	about	21	million	barrels	of	oil	a	day,	about	the
same	as	Japan,	Germany,	Russia,	China,	and	India	combined.
About	four-fifths	of	all	energy	used	in	transportation,	including	trains	and
planes,	is	spent	on	road	traffic	–	and	about	half	of	that	is	for	moving	light
vehicles	and	people.	Worse,	only	about	5	percent	of	the	energy	we	expend	in
transportation	actually	gets	us	from	one	place	to	another.	The	rest	is	just	to
shift	our	inefficient	internal	combustion	vehicles	or	is	sent	out	the	tailpipe	as
waste	heat.	Ninety-five	percent	of	the	energy	we	use	to	get	to	Walmart	is
wasted.	So	much	for	so-called	“savings.”

WHERE	DOES	THE	WORLD	GET	ITS	ENERGY?

All	energy	used	in	the	world,	by	anyone,	can	ultimately	to	traced	back	to	three
sources:	 fossil	 fuels,	 renewable	energy,	or	nuclear	 fission.	All	 fossil	 fuels	derive



ultimately	from	the	sun,	being	the	product	of	photosynthesis	decaying	over	time.
Virtually	 all	 renewable	 energies	 are	 also	 solar.	 Wind,	 solar	 power	 (obviously
enough),	and	biomass	all	derive	from	the	sun,	as	does	wave	power	in	the	oceans,
being	wind	driven.	The	exceptions	are	tidal	power,	caused	by	the	earth’s	rotation
and	 the	moon’s	 gravitational	 pull,	 and	 geothermal,	which	 is	 internal	 planetary
heat	produced	by	nuclear	decay	and	gravitation.	Hydrogen,	one	of	the	high	hopes
of	post–fossil-fuel	thinking,	is	not	an	energy	source	at	all,	being	hardly	found	in
nature	 in	 its	 free	 state.	 It	 is	 simply	 a	 carrier,	 a	 device	 for	 storing	 and/or
transporting	energy	produced	by	other	means.

Energy	efficiency	has	been	 increasing	steadily	over	 the	 last	40	years	or	 so	as
our	machines	get	more	 sophisticated,	but	 economic	and	population	growth	has
still	meant	a	steady	rise	in	consumption.4

These	are	the	main	energy	sources	for	our	15-and-change	terawatts	use:

Oil 5.66	terawatts

Coal 4.08	terawatts

Natural	gas 3.52	terawatts

Hydroelectric 0.97	terawatts

Nuclear	fission					 0.90	terawatts

Other 0.23	terawatts

That	tiny	one-fifth	of	a	terawatt	under	“Other”	includes	mostly	geothermal,	but
also	“renewables”	such	as	ocean	power,	wind,	and	solar,	each	of	which	produce
truly	trivial	amounts.	Fossil	fuels,	then,	still	account	for	as	much	as	86	percent	of
all	energy	production,	with	nuclear	and	hydroelectric	power	a	long	way	behind.

If	you	look	at	electrical	generation	rather	than	total	energy	production,	the	mix
is	slightly	different,	though	renewables	are	still	hardly	visible.	These	figures	are
in	trillion	kilowatt-hours.

Fossil	fuels 11.5

Hydroelectric 2.9

Nuclear 2.6

Everything	else				 0.4

The	top	ten	fossil-fuel	energy-producing	countries	are	the	United	States,	China,
Russia,	Saudi	Arabia,	Canada,	Iran,	India,	Australia,	Norway,	and	Mexico.

WHO’S	USING	ENERGY	UP	FASTEST?	THE	WORLD’S	ENERGY	HOGS



Not	too	surprisingly	the	Americans	lead	in	energy	consumption.	With	4.6	percent
of	world	population,	Americans	produce	15.1	percent	of	the	world’s	energy,	and
consume	 21.8	 percent.	 Here	 are	 the	 numbers	 for	 2007,	 in	 million	 tons	 oil
equivalent,	broken	down	by	fuel	and	region:

Transportation	is	one	of	the	culprits	 in	energy	use	and,	again,	America	leads.
Americans	own	779	cars	per	1,000	people	(and	note	that	every	car	will	produce
its	own	weight	in	emissions	every	10,000	kilometers).	Canada	is	second	at	580,
France	third	at	575,	Russia	trails	at	176,	and	China	brings	up	the	rear	at	12.5

One	more	 thought	 to	 leave	with	 you.	 Sending	 text	messages	 or	 tweeting	 on
Twitter,	or	downloading	music,	or	Googling	to	find	out	who	is	emitting	what,	are
not	 free	 of	 carbon	 blame;	 the	 Internet	 has	 its	 own	 carbon	 footprint.	 A	 single
Internet	search	generates	a	tiny	200	milligrams	of	CO2,	by	Google’s	own	estimate.
This	is	a	very	small	amount,	but	1,000	such	searches	is	the	equivalent	of	driving
an	average	car	for	a	kilometer,	and	there	are	now	billions	of	searches	a	day,	with
traffic	still	growing	more	than	40	percent	a	year.

Google	is	secretive	about	its	own	energy	use,	but	is	popularly	supposed	to	own
nearly	 1	million	 servers,	 and	 as	 they	 increase	 and	 become	more	 powerful,	 the
amount	 of	 energy	 used	 to	 power	 them	 (and	 keep	 them	 at	 room	 temperature)
grows	accordingly.	American	“server	farms”	now	consume	as	much	energy	as	the
state	 of	 Mississippi.6	 The	 larger	 data	 centers	 each	 use	 as	 much	 energy	 as	 an
aluminum	smelter.	Microsoft,	for	its	part,	is	building	a	new	$500	million	server
farm	near	Chicago	 that	will	 need	 three	 electrical	 substations	 and	will	 consume
some	198	megawatts.	If	you	add	in	all	the	energy	needed	to	produce	and	run	all
the	 computers	 and	peripherals	 that	 are	hooked	 into	 the	 Internet,	 the	 industry’s
carbon	footprint	rivals	that	of	the	aviation	industry.

WHO	IS	DIRTIEST?	THE	WORLD’S	EMISSION	VILLAINS



The	major	 countries	 with	 the	 biggest	 per	 capita	 greenhouse	 gas	 emissions	 are
Australia,	 the	United	States,	and	Canada,	 in	 that	order.	 (Qatar	and	Bahrain	are
actually	much	worse	per	capita,	but	their	numbers	are	so	small	they	don’t	really
count.)

The	U.S.	 never	 did	 sign	 on	 to	 the	 Kyoto	 Protocol,	 but	 the	 cap-and-trade	 bill
wending	its	way	through	the	U.S.	Congress	in	2009	promised	to	reduce	emissions
“substantially,”	 though	 using	 as	 a	 benchmark	 the	 higher	 2010	 emission	 levels
instead	of	the	lower	1990	ones.	Although	Canada	did	sign	on	to	Kyoto,	promising
to	 reduce	 greenhouse	 gas	 emissions	 to	 6	 percent	 below	 1990	 levels	 by	 2012,
Canadian	emissions	have	actually	 increased	 sharply,	mainly	 from	 the	egregious
oil	 sands	project.	The	European	 countries,	 Japan,	 and	South	Africa	 are	notable
runners-up	in	the	league	of	villains.	India’s	per	capita	emissions	are	less	than	half
the	world	average.

China,	 everyone’s	 favorite	 ecological	 villain,	 is	 still	 building	 coal-fired
generating	plants	at	a	speed	that	would	dizzy	the	construction	capabilities	of	less
industrious	countries.	Nevertheless,	while	China’s	gross	emissions	have	overtaken
those	 of	 the	 United	 States,	 its	 per	 capita	 emissions	 are	 still	 below	 the	 world
average,	at	5.2	or	5.3	tons	per	person.	(In	absolute	numbers,	the	U.S.	emits	some
6	 billion	 tons	 of	 CO2	 equivalent	 a	 year,	 China	 a	 little	 more	 than	 that).	 And
China’s	 emissions	 are	 only	 as	 high	 as	 they	 are	 because	 the	 rich	 world	 has
offshored	so	much	of	its	production	there	–	without	that,	China’s	emissions	would
be	lower	still,	and	ours	even	higher.

TOTAL	EMISSIONS	BY	REGION, PER	CAPITA

Australia 25.6	tons

U.S.	and	Canada 24	tons

Europe 10.5	tons

Middle	East	and	North	Africa 5.2	tons

South	America 5.1	tons

China 5.3	tons

Asia	including	China 3	tons

Africa 2.3	tons

GLOBAL	AVERAGE 5.5	tons

HOW	MUCH	COAL	AND	OIL	AND	GAS	IS	LEFT?

There	are	 those	who	 think	 reserves	of	 fossil	 fuels	are	plentiful,	and	others	who



believe	 strongly	 that	 they	 are	 deluded	 to	 think	 so.	 This	 debate	 arises	 from	 the
difficulty	 of	 accurately	 estimating	 reserves,	 compounded	by	 the	 fact	 that	many
countries,	 including	 Saudi	 Arabia,	 the	 world’s	 largest	 producer,	 regards	 the
amount	of	 its	 reserves	as	a	 state	 secret.	BP’s	widely	cited	numbers	derive	 from
the	Oil	&	Gas	Journal,	which	in	turn	come	from	simply	asking	sometimes	evasive
governments	 about	 their	 national	 estimates.	 This	 calculation	 puts	 global	 oil
reserves	 at	 about	 1,261	 billion	 barrels	 at	 the	 end	 of	 2008.	 Another	 group,
Petroconsultants,	 puts	 the	 number	 far	 lower,	 at	 850	 billion	 barrels,	 but	 the
difference	 may	 be	 because	 BP	 has	 included	 Canada’s	 tar	 sands	 in	 “known
reserves,”	 thereby	 making	 Canada	 the	 second-largest	 pool	 of	 oil	 after	 Saudi
Arabia	 (Saudi,	 261	 billion	 barrels;	 Canada,	 about	 175	 billion).	 In	 2010	 Brazil
announced	 the	 discovery	 of	 another	 field	 that	 “could	 yield”	 another	 15	 billion
barrels,	thought	a	more	probable	number	is	8	billion.

World	production	and	consumption	of	oil	actually	declined	through	2008	and
2009,	 reflecting	 the	 global	 recession.	 The	 CIA,	 which	 has	 recently	 added	 fuel
assessments	to	its	roster	of	tasks,	puts	global	consumption	at	78.9	million	barrels
a	day.	BP	puts	 the	number	a	 little	higher,	at	81.82	million,	while	other	studies
come	 in	around	at	around	85	million	barrels	a	day.	At	 that	number,	 the	world
has	a	cushion	of	only	40	to	42	years	before	the	reserves	are	exhausted.	A	trillion
or	so	barrels	of	oil	reserves	sounds	like	a	lot,	but	it	really	isn’t.	If	it	is	true	that	we
could	run	out	in	four	decades,	it	is	a	scarily	small	number.

Most	studies,	even	those	conducted	by	oil	companies,	tend	to	agree	that	global
crude	oil	production	will	decline	 from	74	million	barrels	per	day	 to	60	million
barrels	per	day	by	2015	–	and	will	never	get	any	higher.

Coal,	 for	 its	 part,	 is	 always	 assumed	 to	 be	 plentiful,	 but	 even	 here	 skeptics
exist.	If	you	look	at	coal	reserve	estimates,	the	U.S.	alone	was	supposed	to	have
about	240	years	of	consumption	remaining,	at	2009	levels.	But	actual	production
volumes	put	 the	number	 at	 100	 years.	A	new	U.S.	Geological	 Survey	 report	 in
2009	reduced	the	240	years	estimate	to	less	than	half	that.

World	reserve	estimates	have	been	dropping	steadily.	The	global	reserve	(the
gettable	coal)	is	now	put	at	660	billion	tons,	one	quarter	of	geological	estimates
of	 actual	 availability.	 Production	 will	 probably	 peak	 by	 2030,	 followed	 by	 a
steady	decline.

Natural	gas	is	not	clean,	but	it	is	cleaner	than	coal	or	oil,	and	the	most	recent
estimates	 (in	 a	 biannual	 review	 published	 in	 June	 2009	 by	 the	 Potential	 Gas
Committee,	 a	 volunteer	 group	 of	 government	 and	 industry	 experts)	 increased
recoverable	 gas	 reserves	 by	 30	 percent,	 mostly	 because	 of	 new	 techniques	 for
capturing	 gas	 from	 shale	 beds,	 albeit	 controversial	 ones	 involving	 very	 large
amounts	of	toxic	water.	The	new	total	was	177	trillion	cubic	meters,	or	about	60
years’	 worth	 at	 current	 rate	 of	 consumption,	 somewhere	 around	 2,921	 billion
cubic	 meters	 annually.	 In	 the	 year	 since	 the	 estimate	 was	 released,	 two
substantial	new	finds	were	announced	–	one	offshore	of	Venezuela,	and	another



offshore	of	Brazil.

So	what	do	all	these	numbers	mean?

They	mean,	of	course,	that	we	need	to	get	off	fossil	fuels,	soon,	because	even
the	optimists	believe	oil	is	fast	running	out,	with	coal	and	gas	to	follow,	but	even
more	importantly	because	of	what	they	are	doing	to	us	and	our	planet.

They	mean	a	massive	change	in	the	way	we	do	things	–	nearly	90	percent	of
everything	we	do	will	be	affected.	They	mean	changes	at	a	truly	heroic	scale	on	a
scarily	short	timetable.	They	mean	that	we	should	have	started	by	now.

But	they	also	mean	that	the	changes,	while	massive,	are	achievable.



4

THE	POLEMICAL	POLITICS	OF	CLIMATE	CHANGE

“If	thou	be	the	Son	of	God,	command	that	these	stones	be	made	bread.”

–	Satan,	quoted	in	Matthew	4:3

I’VE	COME	TO	THINK	OF	James	Hansen,	the	Jeremiah	of	global	warming,	as	the	small	boy
in	the	folk	tale,	pointing	with	horrified	fascination	as	the	Emperor	Without	Any
Clothes	swings	by	in	his	carriage.

Hansen’s	 alarums	 shouldn’t	 be	 necessary,	 not	 anymore,	 not	 if	 we	 had	 any
sense.	If	we	were	more	aware,	we’d	just	shut	him	up.	“Jeez,”	we’d	say.	“Shut	your
mouth.	We	know	well	enough	how	naked	he	is,	the	old	guy	–	the	wrinkles	and
the	 sagging	 flesh	 are	 pathetic,	 look	how	 the	 blue	 veins	 stand	 out!	We’ll	 hustle
him	back	to	the	palace,	wrap	him	up	in	blankets,	get	him	some	real	clothes	…”

But	of	course	we	don’t	 say	anything	of	 the	sort.	We	 just	go	on	gaping	at	 the
sorry	old	man’s	“brand	new	finery.”	The	spin	doctors	and	handlers	and	marketing
mavens	have	sold	us	on	the	glamor	of	the	new	sartorial	sciences,	so	we	can	see
nothing	else.	The	 royal	 seamstresses	 say	nothing,	because	 their	 jobs	are	on	 the
line	–	the	bosses	could	always	downsize	the	studio,	move	tailoring	to	a	low-wage
country,	put	them	on	the	dole.	Our	politicians	and	public	watchdogs	are	no	use.
Lobbyists	 have	 coerced	 them	 into	 having	 no	 opinion.	 Exports	 are	 at	 stake!
Balance	of	 payments!	Economic	growth!	 If	 the	 small	 boy	points	 again,	 security
will	 surely	 hustle	 him	 away.	 Pointing	 is	 unpatriotic,	 will	 cause	 recession	 –	 or
worse.	The	little	boy	who	denounced	the	emperor	clearly	did	not	understand	the
wonders	of	marketing.	It	is	much	easier	to	be	blind.

Yesterday	I	found	an	e-mail	from	Hansen	in	my	inbox.	This	one,	the	latest	in	a
long	 series	 of	 usually	 educative	 and	 sometimes	 polemical	 messages,	 had	 a
curiously	despairing	tone,	raising	for	the	first	time	in	his	discourse	the	possibility
of	 the	 need	 for	 civil	 disobedience	 –	 or	 “civil	 resistance,”	 as	 he	 called	 it.	 It	 has
become	obvious	 that	 the	 politicians	 are	 not	 listening,	 that	 they	 are	 trailing	 far
behind	 their	 citizens.	 It’s	 easy	 to	 see	why.	 Inertia,	mostly.	An	unwillingness	 to
bother	 with	 troublesome	 enquiry	 and	 a	 politics	 poisoned	 by	 rancor	 and
ignorance.

Until	 fairly	 recently	 the	 environment	 really	wasn’t	 very	 important	 in	 human
affairs.	 For	 most	 of	 human	 history,	 and	 well	 into	 the	 industrial	 era,	 the
environment	looked	after	itself.	You	dumped	stuff	into	rivers,	the	rivers	carried	it
away.	A	 few	people	downstream	might	get	 snarky,	but	 they	dumped	 their	own
stuff	into	the	rivers	too,	and	it	all	ended	up	in	the	seas,	which	were	limitless.	The



wind	did	the	same	with	poisons	emitted	from	smokestacks.

We’re	big,	now,	much	too	big,	and	the	seas	no	longer	seem	limitless.

How	 did	 we	 get	 here,	 poised	 on	 the	 precipice	 of	 civil	 disobedience?	Where
does	the	science	point	when	the	rhetoric	 is	stripped	away?	How	do	we	manage
the	intersection	of	science	and	politics?

IS	CLIMATE	SCIENCE	GOOD	ENOUGH?

There	are	still	many	climate-change	deniers,	though	most	don’t	deny	the	fact	of
climate	 change,	 only	 its	 causes,	 and	 sometimes	 its	 consequences.	 Indeed,	 their
numbers	 seem	 to	 be	 increasing,	 as	 the	 polls	 in	 developed	 countries	 show.	 In
2009,	only	44	percent	of	Americans	believed	 that	global	warming	was	a	 fact	 –
and	many	of	those	thought	it	was	caused	by	the	hole	in	the	ozone	layer.	If	people
are	 confused,	 this	 is	 largely	 because	 other	 people	 are	 trying	 to	 confuse	 them.
Political	 campaigns	 launched	 by	 skeptics,	 based	 on	 vigorous	 disinformation
strategies	and	on	perverse	and	sometimes	willful	misreading	of	the	science,	seem
to	 be	 gaining	 ground.	 (Not	 all	 skeptics	 are	 deniers.	 Deniers	 are	 motivated	 by
belief,	not	evidence.	Skeptics	are	simply	not	persuaded	by	what	they	have	heard
so	 far,	 in	 part	 because	 the	 science	 has	 pretended	 to	 more	 certainty	 than	 is
warranted.)

Some	 deniers	 are	 in	 the	 pay	 of	 ExxonMobil	 and	 its	 ilk,	 it	 is	 true.	 Some	 are
merely	 climate	 whores,	 who	 will	 say	 anything	 for	 money,	 and	 whose	 net
contribution	has	 been	 to	poison	 reasonable	discourse.	Others	 appear	 to	 believe
what	 they	 say,	 even	 in	 the	 teeth	 of	 the	 evidence.	 Examples	 of	 the	 latter	 are
lamentably	easy	 to	 come	by.	Some	 lurk	 in	 the	 corridors	of	 the	U.S.	Congress	 –
James	 Sensenbrenner	 of	Wisconsin,	 for	 example,	who	 has	 described	 the	whole
global	 warming	 debate	 as	 “climate	 fascism.”	 Some	 deniers	 snooze	 in	 the
comforting	embrace	of	 the	conservative	think-tanks	 like	the	George	C.	Marshall
Institute	 and	 the	 Heritage	 Foundation.	 Becky	 Norton	 Dunlop,	 Heritage’s	 vice-
president	 for	external	 relations,	 told	me	 in	2008	 that	global	warming	was	 real,
but	that	it	could	readily	be	fixed	by	technological	solutions	and	human	ingenuity
–	if	only	governments	would	cede	to	the	never-failing	genius	of	the	free	market.
In	Britain,	the	flag	bearers	for	denial	have	found	a	grateful	home	at	The	Spectator,
a	 right-wing	 but	 normally	 scientifically	 literate	 weekly.	 (One	 of	 their	 writers
cheekily	dismissed	climate-change	believers	as	“warmists.”)

Late	 in	 2009	 –	 to	 cite	 an	 egregious	 example	 of	 misinformation	 strategy	 –
Greenpeace	 was	 given	 a	 leaked	 e-mail	 from	 Jack	 Gerard,	 president	 of	 the
American	 Petroleum	 Institute,	 an	 oil	 and	 gas	 lobby	 group,	 that	 promised	 to
organize	and	bankroll	a	rolling	series	of	“spontaneous”	public	rallies	to	give	the
appearance	 of	 a	 groundswell	 of	 public	 opinion	 against	 any	 putative	 climate-
change	regulation.	The	e-mail	was	shamelessly	direct:	“The	API	will	provide	the
upfront	 resources	 …	 [which]	 includes	 contracting	 with	 a	 highly	 experienced



events	management	company	…”

Other	 deniers	 seem	well-meaning	 but	 have	 only	 a	 dim	 grasp	 of	 science,	 like
Globe	 and	Mail	 columnist	 Margaret	Wente	 and	 Rex	Murphy,	 who	 has	 found	 a
home	 at	 the	 National	 Post.	 And	 some	 are	 just	 plan	 wacky:	 the	 Calgary-based
Friends	of	Science	believes	cosmic	 rays	are	causing	global	warming	 (if,	 indeed,
the	 globe	 is	 warming	 –	 the	 Friends	 remain	 unconvinced).	 Another	 cosmic	 ray
devotee	is	Theodor	Landscheidt,	better	known	as	an	astrologer	–	but	he	thought
Hitler	 and	 Stalin	 owed	 their	 rise	 to	 cosmic	 rays,	 too.	More	 dangerous	 are	 the
Christian	 fundamentalists	 (some	 of	 whom	 are	 to	 be	 found	 in	 the	 corridors	 of
power	 in	Ottawa)	who	believe	the	Apocalypse	 is	desirable	because	 it	will	bring
on	the	end-of-times	Rapture.

Many	of	the	deniers	and	skeptics	are	reacting	to	another	vision,	equally	naïve:
the	optimistic	idea	that	if	science	can	only	deliver	progressively	greater	certainty
about	climate	change,	opinion	will	 inexorably	begin	to	shift.	As	a	consequence,
impatient	proponents	of	drastic	action	have	fudged	the	science	to	make	it	appear
more	certain	 (and	 the	problems	easier	 to	 fix)	 than	 it	 really	 is.	Al	Gore’s	Oscar-
winning	An	 Inconvenient	 Truth	 is	 often	 trotted	 out	 as	 evidence-in-chief	 for	 this
remade	 “reality.”	 Some	 skeptics	 are	 impatient	 with	 the	 scientists	 involved,
believing,	correctly,	that	their	science	may	be	good	but	their	politics	poor.

Some	who	are	neither	deniers	nor	skeptics	are	nonetheless	impatient	with	the
hyperbole	 surrounding	 the	 issue.	 The	 British	 Meteorological	 Office,	 and	 its
Hadley	Centre,	one	of	our	planet’s	more	prestigious	climate	research	institutions,
became	 so	 fed	 up	 with	 climate	 alarmism	 that	 it	 felt	 compelled	 to	 issue	 a
statement	 in	 February	 2009,	 saying	 that	 “recent	 apocalyptic	 predictions	 about
Arctic	 ice	 melt	 and	 soaring	 temperatures	 are	 as	 bad	 as	 claims	 that	 global
warming	does	not	 exist.	 Such	 statements,	 however	well-intentioned,	 distort	 the
science	and	could	undermine	efforts	to	tackle	carbon	emissions.”

Then	the	Hadley	people	were	obliged	to	react	the	other	way,	trying	to	explain
to	a	more	or	 less	uncomprehending	media	 the	 significance	of	a	 recent	“climate
pause”	 (that	 is,	 that	global	warming	has	apparently	 stopped	over	 the	past	half-
decade).	Their	analysis	was	produced	in	“State	of	the	Climate	in	2008,”	a	special
supplement	 to	 the	Bulletin	 of	 the	American	Meteorological	 Society,	 in	2009.1	 This
pause	is	not	a	halt,	they	pointed	out	with	some	asperity;	it	is	merely	a	swing	in
natural	cycles,	and	has	nothing	to	do	with	the	larger	trends.	Jeff	Knight	and	his
colleagues	 used	 climate	 models	 to	 see	 how	 unusual	 such	 a	 trend	 might	 be,
running	 simulations	 through	 700	 years	 of	 data.	 They	 found,	 as	 expected,	 that
temperatures	would	indeed	climb	the	2	degrees	Celsius	by	century’s	end,	but	that
flat	periods	of	up	to	15	years	would	not	be	unusual.2

The	brouhaha	that	erupted	over	a	series	of	e-mails	stolen	from	one	of	Britain’s
top	 climate	 study	 centers,	 the	Climatic	Research	Unit	 at	 the	University	 of	 East
Anglia,	in	November	2009,	further	clouded	the	issue.	Most	were	benign	enough,
but	one,	from	the	center’s	director,	Phil	Jones,	could	be	interpreted	(and	has	been



by	skeptics)	as	suggesting	that	climate	scientists	use	tricks	in	presenting	climate
data	to	the	public.	In	fact,	the	word	trick	was	used	in	the	sense	of	a	nifty	solution
(“That’s	a	neat	trick”),	as	opposed	to	the	notion	of	“Okay,	let’s	trick	people,”	but
the	harm	was	done.

The	 folks	at	East	Anglia	harmed	 the	science’s	 reputation	by	 their	evasiveness
about	the	gaps	in	their	knowledge,	and	by	counterproductive	efforts	to	keep	raw
data	from	critics.	But	East	Anglia	is	only	one	of	many	centers	for	climate	study,
and	all	 the	others	have	made	 their	data	public.	Anyone	can	 see	 for	 themselves
what	the	facts	are,	and	the	facts	remain	unambiguous:	global	warming	is	real.3

But	we	humans	are	predisposed	to	downplay	threats	that	seem	a	long	way	off,
and	 to	 find	 flaws	 in	 evidence	 that	 suggests	we	need	 to	do	 something	we	don’t
want	 to	 do.	When	 climate	 nags	 insist	 that	 everyone	will	 have	 to	 change	 their
behavior,	 people	 tend	 to	 dig	 in	 their	 heels.	We	 know,	 as	 Ben	 Goldacre	 of	The
Guardian	 often	 points	 out,	 that	 telling	 people	 to	 do	 the	 right	 thing	 is	 a
spectacularly	weak	way	to	change	behavior.	We	need	national	and	international
policy	changes	to	encourage	us	to	change	our	ways.	Science	–	even	good	science,
and	 the	 science	 of	 climate	 has	 not	 always	 been	 good	 –	 cannot	 make	 policy.
Science	can	improve	people’s	views	of	how	the	world	works,	but	it	cannot	change
their	behavior.

Late	 in	 2009,	 a	 report	 commissioned	 by	 India’s	 Ministry	 of	 Environment	 and
Forests,	 and	 prepared	 by	 glaciologist	 Vijay	 Kumar	 Raina,	 formerly	 of	 the
Geological	 Survey	of	 India,	dropped	 something	of	 a	 scientific	bombshell.	Raina
confronted	the	widely	held	notion	–	espoused	by	the	Intergovernmental	Panel	on
Climate	Change,	among	others	–	that	India’s	10,000	or	so	Himalayan	glaciers	are
shrinking	 rapidly	 in	 response	 to	 climate	 change.	 Raina	 suggested	 that	 those
conclusions	had	been	drawn	 from	studying	only	a	handful	of	glaciers,	and	 that
the	larger	picture	was	much	more	complex.	Shrinking	was	happening,	but	some
glaciers	were	retreating,	others	were	stable,	and	a	number	were	actually	growing.
There	was	little	evidence	to	suggest,	as	the	IPCC	did,	that	they	would	all	be	gone
within	 decades.4	 Within	 days,	 the	 author	 of	 the	 original	 shrinkage	 assessment
was	 obliged	 to	 admit	 that	 his	 findings	 were	 “speculative,”	 rather	 denting	 the
IPCC’s	reputation.	It	soon	found	itself	under	unaccustomed	attack	from	skeptics,
and	some	of	its	own	procedures	were	found	to	be	less	than	satisfactory.

This,	 in	 the	 end,	was	 a	 good	 thing:	 the	 science	 really	 does	need	 rigor,	 for	 it
remains	true	that	 there	are	still	holes	 in	the	knowledge.	Climate	models	cannot
yet	 deal	 with	 how	 local	 conditions	 will	 change	 under	 global	 warming,	 for
example.	 The	models	 aren’t	 fine-grained	 enough	 even	 to	 resolve	 data	 down	 to
country	 size.	 Nor	 can	 the	 models	 tell	 how	 rainfall	 and	 snowfall	 will	 change,
except	to	assert	that,	globally,	precipitation	will	increase.

If	 we	 recognize	 is	 that	 science	 cannot	 make	 policy,	 we	 should	 also
acknowledge	 that	 the	 private	 sector	 will	 not	 solve	 this	 crisis.	 Nor	 can
governments	go	it	alone,	though	they	will	have	to	do	the	heavy	lifting	and	take



the	lead.	“There	is	no	economic	imperative	that	will	condemn	us	to	deplete	our
vital	 resource	 base,”	 economist	 Jeffrey	 Sachs	 writes	 in	 Common	 Wealth,	 “but
neither	is	there	an	invisible	hand	that	will	prevent	us	from	doing	so.”5	We	must
initiate	one	of	the	world’s	greatest	cooperative	experiments,	with	all	stakeholders
playing	their	part	–	citizens,	business,	and	government.	Industry	and	government,
especially,	will	have	 to	do	 their	 share	and	more,	without	one	 side	dumping	on
the	other.

Just	 how	much	 of	 a	 philosophical	 shift	will	 be	 required	 can	 be	 seen	 from	 a
wonderfully	 revealing	 conversation	 early	 in	 2009	 between	 a	 senior	 energy
executive	and	a	reporter.	The	topic	at	hand	was	carbon	capture	and	storage,	or
CCS,	which	 if	 it	proved	possible	might	allow	energy	companies	 to	clean	up	the
mess	 they	 inevitably	 make,	 and	 to	 go	 on	 using	 fossil	 fuels	 with	 impunity.
Corporations	would	be	given	a	credit	 for	not	emitting	 the	carbon,	or	 rather	 for
emitting	it	but	removing	it	from	the	pollution	stream	by	storing	it	underground,
presumably	in	stable	geological	formations.	There	it	would	have	to	stay	–	forever.
The	 executive	 in	 question	was	 Chuck	 Szmurlo,	 vice-president	 of	 emerging	 and
alternative	technologies	for	Enbridge,	one	of	Canada’s	largest	energy	companies
(which	 runs,	 among	 other	 things,	 some	 13,000	 kilometers	 of	 oil	 and	 gas
pipelines).	 Szmurlo	 was	 describing	 to	 a	 Globe	 and	 Mail	 reporter	 Enbridge’s
suggested	model	for	CCS	–	the	government	would	own	the	old	mine	or	whatever
it	was	and	lease	it	to	Enbridge	for	pumping	carbon	underground.	“With	that	long-
term	ownership,”	 said	Szmurlo,	 “the	Crown	 [Canadian	 shorthand	 for	 the	 state]
would	also	then	have	the	long-term	liability.	It	would	be	almost	untenable	for	a
company	to	take	on	thousands	of	years	of	liability.”6

Well	precisely!	We	can	screw	it	up	fine,	but	you	should	fix	it.

CONTROLLING	DEVICES:	THE	PANOPLY	OF	NONPRIVATE	OPTIONS

There	are	five	main	ways	of	regulating	emissions:
CAP-AND-TRADE:	 A	 comprehensive	 cap-and-trade	 regime	 would	 set	 an	 overall	 limit	 to	 national	 and
global	emissions,	measured	in	tons.	This	 limit	would	be	set	at	 the	current	actual	values,	and	would
reduce	the	allowable	limits	each	year,	until	emissions	reach	a	set	target.	The	regulatory	body	would
allocate	permits	that	would	allow	emitters	to	reach	the	annual	target,	but	not	exceed	it.	These	permits
would	be	sold,	not	given	away,	and	the	actual	price	derived	at	auction.	They	would	be,	 in	essence,
permissions	to	pollute	(as	David	MacKay	observes,	“Most	democratic	politicians	seem	to	think	that	the
way	to	close	a	stable	door	 is	 to	create	a	market	 in	permits-to-leave-doors-open.”)	Permits	would	be
freely	 tradable.	 If	 Company	 A	 emits	 less	 than	 its	 permit	 allows,	 it	 can	 sell	 surplus	 capacity	 to
Company	 B,	 whose	 pollution	 quota	 would	 therefore	 rise.	 Conversely,	 if	 Company	 A	 can’t	 cut
emissions	enough,	 it	 can	buy	a	permit	on	 the	open	market,	as	 long	as	 the	national	 limits	have	not
been	reached	that	year.

CARBON	TAX:	In	some	ways	this	is	simpler,	with	no	need	to	create	a	new	market	system.	The	tax	would
set	no	upper	 limit	 on	 emissions,	 but	 aim	 to	 reduce	 them	by	making	 emitting	more	 expensive	 than



inventing	 or	 using	 cleaner	 alternatives,	 thus	 leaving	 it	 to	 the	 market	 to	 find	 the	 correct	 mix.
Companies	would	be	entitled	to	exceed	targets	as	long	as	they	are	prepared	to	pay	the	price.	Actual
price	levels	are	therefore	critical.

QUOTAS	ON	NATURAL	RESOURCE	DEPLETION:	 Quotas	 have	 an	 important	 advantage	 over	 taxes	 –
they	do	set	an	upper	limit	to	consumption.	These	quotas,	aimed	at	controlling	and	limiting	resource
depletion,	would	be	priced	at	 the	 cost	of	 the	most	appropriate	 renewable	 substitute,	 and	would	be
auctioned	 to	 those	wishing	 to	use	 them.	One	difficulty	 is	 setting	 the	 size	 of	 the	 quotas	 in	 the	 first
place,	when	we	don’t	have	reliable	figures	for	global	reserves.

TAX	SHIFTING:	This	 is	a	simpler,	market-driven,	but	 less	certain	way	of	reducing	emissions.	Germany
has	 been	 an	 innovator,	 shifting	 the	 tax	 burden	 from	 things	 to	 be	 encouraged	 –	 employment	 and
wages,	 for	 example	 –	 and	 from	 personal	 income	 taxes	 (which	 have	 been	 sharply	 reduced),	 onto
energy	 consumption	 and	 resource	 depletion.	 The	 cant	 phrase	 for	 this	 strategy	 is	 “taxing	 bads,	 not
goods.”	 Similar	 to	 depletion	 quotas,	 depletion	 taxes	 target	 companies	 that	 reduce	 nonrenewable
natural	 resources.	 Tax	 shifting	 opponents	 worry	 about	 unforeseen	 effects.	 Ecological	 economist
Herman	Daly	points	out	that	if	you	tax	cars,	you	might	shift	more	people	to	bicycles,	and	this	would
be	good	–	unless	they	spent	the	money	they	saved	buying	airline	tickets	to	distant	locations.7

SUBSIDIES:	 Government	 subsidies	 are	 another,	 albeit	 clumsy,	 way	 of	 shaping	 supply	 and	 regulating
demand.	 Subsidies	 come	 in	 two	 guises	 –	 perverse	 subsidies,	 which	 encourage	 behavior	 that	 you’d
rather	not	see	(which	occurs	either	out	of	inertia	or	narrowly	focused	vested	interests),	and	positive
subsidies,	which	can	be	found	in	great	variety	and	with	numerous	add-ons.	Some	of	these	work	well
enough,	but	they	all	rely	on	the	wisdom	of	governments	to	choose	which	industries	to	subsidize,	to
choose,	 in	 other	 words,	 which	 industries	 will	 thrive	 or	 die.	 You	 don’t	 have	 to	 be	 a	 free-market
fundamentalist	 to	 see	 how	 easily	 the	 decisions	 can	 be	 captured	 by	 special	 interests,	 ideologues,
fashion,	 and	 graft.	 Like	 all	 clumsy	 tools,	 subsidies	 are	 vulnerable	 to	 the	 law	 of	 unintended
consequences.	A	good	example	is	America’s	ethanol	subsidy,	which	has	led	to	overinvestment,	skewed
demand,	put	farmland	under	pressure,	and	compromised	global	food	supplies	–	all	for	a	product	that
has	turned	out	to	be	not	very	green,	after	all.

It	 is	 estimated	 that	perverse	 subsidies	amount	 to	 somewhere	between	$1.9	and
$2.5	trillion	a	year	in	a	wide	variety	of	industries,	among	them	farming,	energy,
transportation,	fisheries,	and	forestry.	The	ecologist	Paul	Hawken	has	suggested
that	worldwide	it	could	be	as	much	as	$10	trillion.	Hawken	has	also	calculated
that	 up	 to	 a	 third	 of	 the	 United	 States	 economy	 serves	 no	worthwhile	 human
purpose,	much	of	the	waste	fostered	by	ill-targeted	subsidies.8	Many	corporations
in	the	U.S.	may	now	receive	more	in	direct	government	subsidies	than	they	pay
in	 taxes.9	 In	 2010,	 with	 the	 bailouts	 prompted	 by	 the	 worldwide	 economic
meltdown,	 the	number	might	be	higher	yet.	Among	the	handouts	were	massive
amounts	to	carmakers	–	subsidies	to	companies	that	couldn’t	sell	 their	products
to	enable	them	to	make	more	of	the	products	they	couldn’t	sell	in	the	first	place.

Energy-use	 subsidies	 have	 been	 calculated	 at	 up	 to	 $350	 billion,	 including
massive	 subsidies	 to	 fossil-fuel	 industries	 for	 cheap	 access	 to	 public	 lands	 and
vast	public	funding	for	highway	creation.	At	the	same	time,	they	turn	a	blind	eye
to	 the	polluting	effects	of	burning	petroleum,	which	makes	 their	plaintive	cries



against	 subsidies	 to	 other	 energy	 industries	 like	 solar	 and	 wind	 sound
hypocritical.	 They	 remind	 me	 of	 the	 Robert	 Heinlein	 science	 fiction	 story	 in
which	a	scientist	develops	a	way	of	accurately	predicting	the	exact	moment	of	an
individual’s	 death	 –	 and	 is	 promptly	 sued	 by	 the	 insurance	 industry	 for	 unfair
practices.	 In	 2010,	 the	 American	 Center	 for	 Technology	 Assessment	 calculated
that	 the	 real	 cost	 of	 gasoline	 at	 the	 pump	was	 between	 $5.60	 and	 $15.14	 per
gallon	if	all	the	subsidies	were	factored	in	(actual	cost	to	U.S.	consumers	at	the
time:	$2.59).
The	 G20	 nations	 are	 trying	 to	 end	 such	 subsidies.	 In	 September	 2009,	 a

declaration	at	the	end	of	the	Pittsburgh	Summit	included	a	commitment	to	phase
out	fossil-fuel	subsidies	“over	the	medium	term,”	(carefully	left	unspecified).	On
the	other	hand,	 government	 subsidies	 helped	bring	 into	 being	 the	U.S.	 venture
capital	 industry	 through	 the	work	 of	 the	 American	 Research	 and	Development
Agency.	Silicon	Valley	would	never	have	happened	without	subsidy.	Israel,	which
subsidizes	entrepreneurship,	has	attracted	as	much	venture	capital	as	France	and
Germany	combined.

WHICH	METHOD	OF	CONTROLLING	EMISSIONS	IS	THE	BEST?

The	argument	for	using	tax	policy	to	reward	and	punish	is	a	strong	one,	if	only
because	governments	are	used	 to	 taxes	and	know	how	 to	administer	 them.	For
carbon	 trading,	 on	 the	 other	 hand,	 a	 new	 clearinghouse	 system	 and	 a	 new
bureaucracy	 have	 to	 be	 created.	 The	 problem	 with	 taxation	 is	 that	 it’s	 too
indirect.	 It	 sets	 a	 high	 price	 on	 pollution	 and	makes	 the	 polluters	 pay,	 but	we
don’t	want	 expensive	 pollution	 –	we	want	 less	 of	 it.	High	 taxes	will	 impel	 the
worst	 emitters	 to	 find	ways	 of	 reducing	 their	 emissions,	 but	 they	will	 pass	 the
higher	costs	to	consumers	and	so	build	resistance	to	change.	All	in	all,	taxes	seem
a	roundabout	way	of	getting	to	where	we	want	to	go.

Yet	 there	are	eloquent	advocates	 for	using	taxation	rather	 than	the	rival	cap-
and-trade	method.	In	an	e-mail	late	in	2008,	Jim	Hansen	recommended	taxation
at	 the	mine	or	wellhead	(or,	 if	 imported,	at	 the	point	of	 first	entry).	That	way,
use	 is	 automatically	 affected.	 A	 gasoline	 tax	 at	 the	 pump	would	 not	 have	 the
right	 effect,	 being	 too	 far	 downstream.	He	 also	 noted	 that	 a	 single	 carbon	 tax
would	be	easy	 to	administer;	 and	 since	 the	 returns	go	 to	 the	government,	 they
can	 in	 effect	 be	 counted	 as	 a	 dividend	 to	 the	 public	 –	 and	 could	 even	 be
deposited	 directly	 into	 personal	 accounts.	 He	 believes	 that	 the	 public	 would
allow	 a	 high	 tax	 rate	 because	 the	 dividends	 would	 exceed	 tax	 owed	 for	 most
people.10

Peter	Victor,	in	Managing	Without	Growth,	makes	some	of	the	same	points.	He
suggests	 that	 a	 tax	 of	 $200	 a	 ton	 would	 be	 sufficient	 to	 reduce	 Canadian
emissions	 considerably.	 In	 his	 scenario,	 revenues	 from	 the	 tax	 are	 offset	 by
reductions	in	personal	income	taxes	and	taxes	on	corporate	profits.11



Such	an	approach	would	affect	prices	all	through	the	economy.	It	would	have	a
profound	effect	on	trade	–	imported	foods,	for	example,	would	abruptly	become
more	 expensive.	 Locally	 made	 goods	 would	 once	 again	 become	 more	 cost
effective	–	offshoring	would	yield	to	onshoring.

In	 April	 2009,	 Australia,	 currently	 the	 worst	 offender	 at	 noxious	 emissions,
introduced	cap-and-trade	legislation	that	would	oblige	companies	emitting	more
than	25,000	tons	of	CO2	a	year	to	buy	permits	to	emit	at	government	auctions,
tradable	on	the	open	market.	This	was	far	better	than	the	earlier	EU	effort,	which
essentially	 gave	 the	 permits	 away.	 The	Australian	 effort	was	 roundly	 criticized
from	 the	 right	 for	 destroying	 jobs,	 and	 from	 the	 left	 for	 being	 ineffective.	 In
August	2009,	it	was	defeated	by	the	Senate,	leaving	the	government	with	no	plan
at	 all.	 James	 Hansen,	 once	 again,	 weighed	 into	 the	 debate.	 In	 a	 long	 screed
addressed	 to	 Martin	 Parkinson,	 head	 of	 Australia’s	 Department	 of	 Climate
Change,	he	ended	up	calling	cap-and-trade	“feckless,”	and	a	“temple	of	doom.”

Hansen’s	 reaction	 seemed	 so	 extreme,	 so	 over	 the	 top,	 that	 I	 asked	 the
ecological	economist	Robert	Costanza,	head	of	the	University	of	Vermont’s	Gund
Institute,	what	set	him	off.	He	thinks	Hansen	reacted	so	strongly	because	he	was
responding	 to	 a	 special	 case,	 the	 648-page	 bill	 then	 winding	 its	 way	 through
Congress,	which	in	its	near-final	drafts	was	so	weak	that	in	his	view	it	essentially
accomplished	nothing.	Like	 the	European	bill	a	 few	years	earlier,	 the	American
draft	would	give	pollution	permits	away	instead	of	auctioning	them	off.	President
Obama’s	 much	 better	 version,	 outlined	 in	 his	 draft	 budget,	 had	 assumed	 he
would	raise	$80	billion	from	cap-and-trade	auctions,	of	which	$15	billion	would
go	 to	 renewable	 energy	 research	 and	 the	 rest	 as	 a	 tax	 credit	 to	 citizens.	 Easy
come,	easy	go:	Congress,	as	usual,	seemed	determined	to	make	it	more	complex
and	 less	 effective,	 with	 loopholes	 and	 handouts	 to	 almost	 every	 industry.
Virtually	 every	 congressperson	 seems	 to	 have	 added	 a	 rider	 exempting	 this	 or
that	 special	 interest	 or	 local	 industry	 from	 any	 penalties.	 Furthermore,	 the	 bill
based	 its	 reduction	 targets	on	2010	emission	standards	 instead	of	 the	 far	 lower
1990	ones.	A	withering	analysis	by	environmental	reporter	Mark	Schapiro	in	the
February	2010	Harper’s	called	the	plan	a	“carbon-trading	shell	game.”

Hansen	himself	 declared	 that	 “the	 climate	 and	 energy	bills	 in	Congress	were
designed	 by	 big	 banks	 and	 fat-cat	 environmental	 organizations	 that	 have	 lost
touch	with	the	people	and	nature,”	and	suggested	formalizing	his	earlier	notions
in	 a	 People’s	 Climate	 Stewardship	 bill,	 “an	 honest	 carbon	 fee,	 collected	 from
fossil	fuel	companies	upon	the	first	sale	at	the	mine,	wellhead	or	port	of	entry,”
with	 the	money	 to	 be	distributed	monthly	 to	 the	public	 as	 a	 green	 cheque	 “so
families	can	afford	the	energy	they	need	during	the	transition	to	a	clean	energy
future.”12	(His	notion	was	met	with	deafening	silence	from	Congress.)

Part	of	the	problem	lies	with	the	carbon	offset.	The	Kyoto	Protocol	documents
called	 it	 the	 Clean	 Development	Mechanism	 (CDM),	 and	 by	 2009,	 polluters	 in



developed	 countries	 had	 purchased	 roughly	 $19	 billion	 in	 credits	 for	 forest
management,	 agriculture,	 or	 green	power	projects	 in	developing	 countries.	The
underlying	 idea	was	 that	 you	 could	 either	 reduce	 emissions	 directly	 by	 cutting
them	 in	a	developed-world	power	plant,	or	 indirectly	by	planting	 trees	 in,	 say,
the	Congolese	rainforest.	Put	2,000	tons	in	the	air,	take	3,000	out	–	a	net	benefit.
From	the	start	critics	thought	that	offsets	were	a	boondoggle	to	allow	companies
to	go	on	polluting,	a	pessimistic	judgment	that	has	been	proven	true.	Many	of	the
offsets	claimed	are	unprovable	or	of	uncertain	value.	The	biggest	effect	has	been
to	allow	emissions	to	continue	undiminished.

Companies	 can	 be	 exceptionally	 creative	 in	 requesting	 offsets.	 In	 California,
which	has	targeted	a	10	percent	cut	in	greenhouse	gas	emissions	by	2020	and	has
drafted	 its	 own	 cap-and-trade	 legislation	 in	 advance	 of	 the	 ambling	 train	 of
national	 standards,	 energy	 giant	 Pacific	 Gas	 and	 Electric	 (PG&E)	 has	 declared
5,000	 cows	 on	 a	 dairy	 farm	 in	 central	 California	 a	 source	 of	 green	 energy.	 By
collecting	the	methane	“emitted”	by	the	cows	and	turning	it	into	natural	gas	for
home	use	or	for	electricity	generation,	the	company	asserts	it	is	preventing	1,200
tons	 of	methane	 a	 year	 from	 entering	 the	 atmosphere,	 offsetting	 an	 equivalent
failure	to	reduce	its	own	emissions.	It	wants	to	be	thought	of	as	a	good	corporate
citizen	–	and	wants	bankable	credits.	Nothing	wrong	with	that.	Good	citizenship
and	credit	–	the	market	working	as	it	should.	But	the	convoluted	logic	underlying
offsets	is	that	emitters	get	to	go	on	pumping	CO2	into	the	air.13

WHAT	IS	ACTUALLY	BEING	DONE?

The	congressional	sponsors	of	the	cap-and-trade	bill	(the	American	Clean	Energy
and	 Security	 Act	 of	 2009,	 or	 ACES)	made	 extravagant	 claims	 for	 its	merits.	 It
would	“create	millions	of	clean-energy	 jobs,	put	America	on	the	path	to	energy
independence,	and	cut	global	warming	pollution,”	asserted	Henry	Waxman,	chair
of	 the	 House	 Energy	 and	 Commerce	 Committee.	 “It	 will	 create	 jobs	 by	 the
millions,	 save	 money	 by	 the	 billions,	 and	 unleash	 energy	 investment	 by	 the
trillions,”	 said	 its	 other	 sponsor,	 Edward	 Markey,	 who	 chairs	 the	 Energy	 and
Environment	Subcommittee.

It	 almost	 certainly	wouldn’t	do	anything	of	 the	kind,	but	 then	 in	 the	curious
environment	of	political	Washington,	politicians	are	expected	to	say	things	that
nobody	 is	 expected	 to	 believe.	 But	 the	 bill	would	 at	 least	 subsidize	 renewable
energy	 development,	 sometimes	 with	 massive	 infusions	 of	 cash,	 and	 do	 some
worthwhile	 things,	 such	 as	 promoting	 carbon	 capture	 and	 sequestration
technologies,	low-carbon	fuels,	clean	electric	vehicles,	a	smarter	electricity	grid,
and	 more.	 However,	 in	 July	 2010,	 the	 Democratic	 leadership	 in	 Congress
announced	that	the	bill	was	dead	–	they	simply	didn’t	have	the	political	juice	to
overcome	 a	 Republican	 filibuster.	 They	 could,	 they	 suggested,	 pass	 a	 more
limited	bill	that	would	punish	oil	companies	for	leaks	and	do	a	few	other	minor



things,	but	the	overall	effect	would	be	minimal.

In	 Canada,	 a	 study	 by	 Nancy	 Olewiler	 of	 Simon	 Fraser	 University	 and	 Jack
Mintz	 of	 the	 University	 of	 Calgary	 estimated	 that	 Canada	 could	 collect	 $20
billion	in	revenues	by	imposing	a	modest	$40	per	ton	tax	on	all	energy	sources	–
as	much	as	 they	already	collect	by	 taxing	gasoline.	The	notion	was	adopted	by
the	 federal	 Liberal	 Party,	 trotted	 out	 as	 a	 Green	 Shift	 Initiative,	 and	 roundly
rejected	 in	 the	 2008	 election.	 Canada	 thus	 remains	 obdurately	 out	 of	 step;	 its
electorate	 apparently	 uncaring,	 and	 its	 Conservative	 government	 reduced	 to
pretending	that	Alberta’s	oil	sands	are	somehow	compatible	with	environmental
stewardship,	lest	the	oil	the	sands	produce	be	shut	out	of	the	American	market	by
more	rigorous	import	standards.

In	October	2009,	TD	Bank,	one	of	Canada’s	biggest	banks,	 in	 a	 fit	 of	public-
spiritedness,	 commissioned	 and	 paid	 for	 a	 meticulous	 study	 that,	 for	 the	 first
time,	put	real	costs	on	climate	mitigation	efforts.	The	authors	concluded	that	to
meet	 any	kind	of	 sensible	 targets	would	mean	massive	 transfers	 of	money,	 but
that	the	overall	impact	on	economic	growth	would	be	minimal,	and	employment
would	 actually	 increase	 as	 the	 country	 restructured	 to	 become	 more	 energy
efficient.	“With	strong	federal	and	provincial	policies,	Canada	can	meet	the	2°C
emissions	target	in	2020	and	still	have	a	strong,	growing	economy,	a	quality	of
life	higher	than	Canadians	enjoy	today,	and	continued	steady	job	creation	across
the	country,”	they	declared.14	But	while	there	would	be	overall	national	growth,
Alberta’s	gross	domestic	product	would	shrink	between	7	and	12	percent,	while
Saskatchewan	and	British	Columbia	would	suffer	more	modest	losses.

More	revealing	than	the	numbers	was	the	response.	An	anguished	outcry	came,
of	 course,	 from	 Alberta,	 but	 also	 from	 every	 federal	 political	 party,	 the
commentariat	in	newspapers	and	on	television,	and	from	pundits	of	all	stripes.	“It
would	 tear	 the	 country	 apart,”	 declared	 Margaret	 Wente,	 Globe	 and	 Mail
columnist	and	a	born	again	climate-change	denier.	The	study	had,	it	soon	became
clear,	 zero	 chance	 of	 being	 rationally	 discussed.	 TD	 was	 reduced	 to	 hastily
pointing	out	that	it	had	never	endorsed	the	study,	only	paid	for	it.

Nevertheless,	some	provinces	are	going	it	alone.	Early	in	2010	the	premier	of
Ontario,	Dalton	McGuinty,	 launched	 a	$7-billion	bid	 to	 fast-track	 green	 energy
and	 create	 a	 green	 manufacturing	 sector,	 with	 massive	 investments	 in	 (and
subsidies	for)	wind	and	solar	power.	It	would	add	a	modest	$1.60	to	consumers’
electricity	bills	for	25	years,	his	bean	counters	calculated.

If	 North	 America	 isn’t	 willing,	 others	 are.	 In	 August	 2010,	 the	 Chinese
leadership	was	discussing	how	to	include	carbon	cap-and-trade	in	their	next	Five
Year	Plan–	which	means	it	would	become	domestically	mandatory.	In	December
2009,	 the	EU	reiterated	 its	desire	 to	keep	global	warming	 to	a	 two-degree	rise,
and	pledged	again	to	reduce	its	own	emissions	by	20	percent	below	1990	levels
by	 2020,	 or	 by	 30	 percent	 if	 other	 nations	 were	 to	 make	 comparable
commitments	–	which	currently	seems	unlikely.	President	Obama’s	2009	budget



promised	10	percent	of	electricity	 from	renewables	by	2012	and	25	percent	by
2025,	which	implies	50	new	gigawatts	of	power	from	those	sources.	So	far	wind
produces	only	1	percent,	and	solar	even	less.	But	it	is	doable	–	the	head	of	Vestas,
the	 world’s	 largest	 wind	 turbine	 company,	 says	 wind	 could	 rise	 to	 30	 percent
“easily.”

Where	 does	 this	 seemingly	 sorry	 story,	 at	 least	 in	 North	 America,	 leave	 us?
Business	 clearly	 isn’t	 going	 to	 take	 the	 lead,	 though	 there	 are	 many	 business
leaders	 who	 are	 willing,	 and	 they	 can	mobilize	 formidable	 resources.	 Scientist
can’t	–	they	don’t	know	how.	Only	politicians	can	make	the	necessary	decisions.
But	how	do	we	get	 them	 to	move?	How	do	we	get	 them	 to	 stop	 slanging	 their
opponents,	and	lying	to	us	for	partisan	advantage?	How	do	we	get	them	to	stand
up	 to	 the	 lobbyists	 and	 the	 special	 pleaders?	 How	 do	 we	 slide	 a	 prophylactic
barrier	into	the	tender	embrace	between	business	and	politics?	And	then,	how	do
we	get	the	media	to	notice?

The	only	way	is	for	us,	the	public,	to	get	more	involved.	And	angrier.

It	is	instructive	that	in	Britain,	and	in	Canada,	when	citizens	recently	got	riled
up	over	unaudited	and	grotesquely	excessive	expenses	by	elected	representatives,
politicians	moved	swiftly	 to	contain	 the	damage.	Why?	Because	 they	could	 feel
the	voters’	 rage	 and	 could	 easily	 imagine	 their	 own	pain	 at	 election	 time.	 It	 is
equally	 instructive	 to	 note	 that,	 despite	 the	 egregious	 culture	 of	 entitlement	 in
houses	of	parliament	and	congresses	everywhere,	 there	was	a	 sizeable	minority
who	had	posted	their	expenses	publicly	and	had	not	ripped	off	their	constituents.

It	has	long	been	a	joke	that	an	“honest	politician”	is	one	who	stays	bought.	But
the	joke	is	just	a	joke.	There	are	many	honest	politicians,	and	effective	ones.	We
should	 identify	 them,	 encourage	 them,	 cherish	 them,	 and	 put	 them	 to	 work.
Those	are	the	people	who	could	explain	the	real	political	facts	of	global	warming
to	their	colleagues.	They	could	show	that	spending	money	now,	in	the	short	term,
can	 yield	 not	 just	 long-term	 but	 also	 short-term	 benefits	 –	 and	 therefore	 show
how	politicians	can	do	good	not	only	in	the	long	run,	but	serve	themselves	(and
their	constituents)	in	the	short	run.	If	they	can	show	that	the	money	isn’t	being
spent	just	to	head	off	an	unproven	disaster	but	to	provide	useful	public	goods	and
promote	innovation,	they	could	portray	climate-change	politics	(accurately)	as	a
way	of	 improving	 society.	They	 could	 show	 that	nobody	 loses.	And	 they	 could
bring	business	onside.	That,	 to	use	a	now	rather	discredited	cliché,	would	be	a
paradigm	shift	indeed.

If	we	 push	 politicians	 and	politicians	 push	 business,	 business	 leaders	will	 do
what	 the	 new	paradigm	we	 invent	 says	 they	must.	 Just	what	 they	 are	 told,	 or
bullied,	 or	 encouraged,	 or	 subsidized,	 or	 inspired	 to	 do	 is	 a	 political	 question.
How	much	and	how	quickly	change	comes	is	up	to	us.



PART	II

FIXING	THE	TECHNOLOGIES	OF	CRISIS

THE	 FOLLOWING	 CHAPTERS	examine	 the	science	and	 technology	of	 the
necessary	 changes.	 No	 one	 pretends	 those	 changes	 will	 be
quick,	 or	 cheap,	 or	 that	 each	 step	 will	 not	 be	 met	 with
ferocious	 opposition	 from	 entrenched	 economic	 and	 political
forces.	Even	so,	this	is	the	easy	part.	We	know	how	to	do	what
we	 need	 to	 do.	 We	 have	 the	 money.	 The	 science	 is	 well
established,	 and	 the	 technology,	 with	 some	 exceptions,
available.	Oh,	 sure,	 change	will	be	enormously	expensive	and
disruptive,	and	will	have	savagely	deleterious	consequences	as
well	as	substantial	benefits.	But	it	will	not	be	complicated.

The	 International	 Energy	 Association	 estimates	 that
somewhere	around	$45	 trillion,	or	an	average	of	1	percent	of
annual	global	economic	output,	needs	 to	be	 invested	between
now	 and	 2050	 –	 but	 if	 we	 do	 that,	 we	 can	 indeed	wean	 the
world	off	oil	and	cut	our	emissions	to	safe	levels.*	A	good	deal
of	this	investment	will	be	in	learning	to	use	less	rather	than	in
generating	more,	and	the	first	part	of	that	will	be	easy	–	we	are
now	 so	 wasteful,	 and	 so	 much	 energy	 is	 lost	 through
inefficiencies,	that	cutting	back	by	25	percent	or	more	will	not
be	difficult,	at	least	for	North	Americans.	After	all,	an	average
American	 uses	 twice	 as	 much	 energy	 as	 a	 German,	 and	 it	 is
hard	 to	maintain	 that	 Americans	 are	 twice	 as	well	 off	 as	 the
richest	country	in	Europe.

There	 is	 no	 silver	 bullet	 but,	 to	 use	 a	 phrase	 originated	 by
Bill	McKibben,	we	 do	 have	 silver	 buckshot.	 For	 the	 next	 few
chapters,	we’ll	survey	each	option,	one	silver	pellet	at	a	time.

*	For	a	good	survey,	see	Janet	L.	Sawin	and	William	R.	Moomaw,	“An	Enduring
Energy	Future,”	in	Worldwatch	Institute,	State	of	the	World	2009:	Into	a	Warming
World.	Available	at	http://www.worldwatch.org/files/pdf/SOW09_chap4.pdf.

http://www.worldwatch.org/files/pdf/SOW09_chap4.pdf
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SOME	EASY	FIXES	FOR	GLOBAL	WARMING	–	AND	SOME	THAT
ARE	TRICKIER

“Human	salvation	lies	in	the	hands	of	the	creatively	maladjusted.”

–	Martin	Luther	King	Jr.

IT	WASN’T	 LONG	 AGO	 THAT	 “tree	hugger”	was	a	 term	of	derision,	and	 in	 some	circles	 it
still	is.	Those	circles	do	not,	however,	include	the	major	logging	companies	and
the	 armies	 of	 hard-hatted	 chainsaw	 wielders	 who	 work	 for	 them.	 To	 the
bemusement	 of	 the	 more	 extreme	 eco-weenies,	 many	 in	 the	 industry	 have
become	true	believers.

The	iconic	image	from	the	confrontational	past	was	from	an	old-growth	forest
in	the	Pacific	Northwest,	Washington	as	I	recall.	A	young	woman	in	a	frilly	white
frock	 was	 perched	 on	 a	 makeshift	 platform	 20	meters	 up	 the	 bole	 of	 a	 forest
giant,	a	400-year-old	hemlock.	She	was,	quite	literally,	hugging	the	trunk,	all	the
while	yelling	at	the	group	of	men	standing	below,	just	behind	a	police	line.	Some
were	 reporters,	 but	 others,	 the	 ones	 in	 yellow	 hard	 hats,	 were	 fellers	 for	 the
logging	 company,	 and	 they	were	 losing	pay	 for	 every	hour	 the	hugger	 did	her
hugging.	I	remember	one,	his	face	grim,	starting	his	chainsaw	to	drown	out	the
young	woman’s	 imprecations,	 the	angry	buzzing	also	drowning	out	 the	clicking
of	media	cameras.	I	remember	thinking	that	she	had	better	stay	where	she	was,
because	 the	 chainsaw	 was	 a	 menacing	 thing,	 and	 the	 anger	 in	 the	 air	 was
palpable.

Over	 the	 next	 30	 years,	 as	 the	 action	 moved	 from	 staged	 forest	 dramas	 to
politics	 and	 boardroom-driven	 public	 relations,	many	 things	 changed.	 For	 one,
protesters	 in	 frilly	 frocks	 vanished,	 replaced	 by	 pro-bono	 corporate	 lawyers	 in
business	 suits.	 For	 another,	 the	 forest	 companies	 found	 their	 customers’
sensibility	 shifting.	 More	 and	 more,	 customers	 were	 demanding	 wood	 from
sustainably	 managed	 forests,	 and	 urban-based	 lumber	 companies	 were	 in	 turn
exerting	 pressure	 on	 the	 foresters.	 It	 was	 enough	 to	 affect	 profits,	 and
boardrooms	responded.

But	 those	 weren’t	 the	 main	 changes.	 Long	 before	 other	 industries,	 North
American	 and	 European	 foresters	 understood	 the	 calamitous	 effects	 of	 climate
change.	Massive	tracts	of	wild	northern	hemisphere	woods	were	beginning	to	die.
Pests	 that	 had	 been	 inhibited	 by	 severe	 winters	 now	 survived,	 killing	 trees	 as
they	moved	north.	At	the	same	time,	species	that	had	been	exquisitely	attuned	to
a	 certain	 temperature	 range	 and	 annual	 rainfall	 began	 to	wither,	 and	 some	 of
those,	too,	died.	The	forests	were	migrating	north,	but	like	refugees	in	the	human



world,	 their	 movement	 was	 neither	 orderly	 nor	 uniform,	 but	 chaotic	 and
sometimes	fatal.

Hugging	 trees,	 as	 a	metaphor	 for	 preserving	 the	world’s	 forest	 cover,	 turned
out	to	be	a	really	good	thing.	We	understand	better,	now,	why	this	is	so.

Industrial	carbon	capture	and	sequestration	(CCS)	may	or	may	not	work	(see
below	 for	an	analysis	of	 this	 improbable	 idea),	but	 the	 fact	 that	 carbon	can	be
captured	 and	 stored	 is	 a	 commonplace	 of	 elementary	 biology.	 Trees	 and	 other
plants	 have	 been	 doing	 it	 forever,	 without	 direction,	 without	 compulsion,
without	regulation,	just	doing	it	because	that’s	what	trees	and	grasses	do.	Up	to
30	percent	of	 the	world’s	greenhouse	gas	emissions	are	 related	 to	 land	use	and
land	 use	 changes,	 and	 no	 climate-change	 strategy	 can	 succeed	 without	 taking
that	into	account.	Arresting	global	deforestation	and	fixing	agricultural	practices
worldwide	are	important	not	just	to	preserve	biodiversity	in	tropical	forests	or	for
improving	food	yields,	important	as	these	are.	They	represent	a	truly	large-scale
fix	to	global	warming.	Forget	about	turning	your	phone	charger	off,	 if	you	like.
But	don’t	neglect	the	forests.

Recent	studies	have	shown	that	the	biomass	of	tropical	forests,	the	density	of
living	 things,	 has	 been	 increasing	 over	 the	 past	 few	 decades,	 the	 product	 of
increasing	CO2	concentrations	in	the	air.	The	forests	are	thriving	on	more	carbon,
and	are	doing	 their	best	 to	help	with	 its	 sequestration.	This	 is	 true	 in	northern
Australia,	in	the	Amazon,	in	the	African	forests	of	Congo	and	Cameroon,	as	well
as	 in	 those	 parts	 of	 Southeast	 Asia	 where	 forests	 survive.	 Cutting	 them	 down
dramatically	reduces	natural	CO2	sequestration,	and	keeping	them	alive	is	not,	it
turns	 out,	 a	 frivolous	 endeavor.	 Some	 of	 the	 numbers	 for	 deforestation	 are
untrustworthy,	but	a	plausible	estimate	is	that	the	world	is	losing	tropical	forest
at	 a	 rate	 of	 7.3	 million	 hectares	 per	 year,	 and	 for	 every	 hectare	 somewhere
between	200	and	600	tons	of	carbon	are	added	to	the	atmosphere.

These	numbers	have	become	widely	accepted,	and	it’s	not	hard	to	find	efforts
at	stopping	the	carnage,	by	the	multinational	forestry	product	companies,	as	well
as	by	governments	and	NGOs.	REDD,	for	Reducing	Emissions	from	Deforestation
and	Degradation,	for	example,	is	an	initiative	of	an	alliance	called	ClimateWorks,
made	up	of	 foundations,	wealthy	 individuals,	and	some	governments,	with	 two
complementary	 aims:	 to	 stop	 tropical	 deforestation	by	 rewarding	 countries	 and
local	 peoples	 for	 forest	 preservation,	 and	 to	 help	 change	 farming	 practices	 to
reduce	 soil-based	 emissions.	 REDD’s	 aim	 is	 to	 help	 reduce	 greenhouse	 gas
emissions	 by	 12	 gigatons	 by	 the	 year	 2030.	 There’s	 other	 good	 news	 too.	 By
2010,	Amazon	deforestation	in	Brazil	had	dropped	a	startling	75	percent	below
its	2004	peak,	despite	vastly	increased	food	production	–	a	consequence	of	sound
policy	 prescriptions,	 better	 science,	 tougher	 environmental	 laws	 and	 pressure
from	consumers.1

Different	cultivation	methods	on	 farms	also	help.	Using	more	organic	culture



and	fewer	nitrogen-rich	fertilizers	cuts	down	on	nitrous	oxide	emissions.	“No-till”
farming	is	good	too,	because	tillage,	while	it	does	eliminate	weeds,	also	exposes
nonliving	 organic	matter	 to	 oxygen,	 thus	 releasing	 its	 carbon	 dioxide.	 Another
way	is	to	use	more	perennial	grains	and	more	rotational	grazing,	minimizing	the
need	for	fertilizers.

David	Montgomery,	a	scientist	with	the	Earth	and	Space	Sciences	department
at	 the	University	of	Washington,	 in	Seattle,	has	compiled	data	 from	around	the
world	that	suggest	pretty	conclusively	that	conventional	agriculture	degrades	soil
much	faster	than	it	can	be	created,	by	several	orders	of	magnitude.	Montgomery
has	 concluded	 that	 no-till	 farming	 could	 reduce	 erosion	 to	 levels	 close	 to	 soil
production	rates,	and	that	organic	 farming	methods	are	capable	of	preserving	–
and	 in	 the	 case	 of	 degraded	 soils,	 improving	 –	 soil	 fertility.2	Australian	 farmer
Angus	Maurice	calls	this	“no-kill	cropping.”

Eliminating	nitrogen	fertilizers	alone	would	remove	two	gigatons	a	year	from
the	atmosphere.	If	all	the	practices	above	were	introduced	and	used	consistently,
REDD’s	12-gigaton	target	could	be	exceeded.	Easily.

ANOTHER	EASY	PLACE	TO	START:	BANISH	SOOT

The	evidence	suggests	that	plenty	of	things	can	be	done	in	the	interim,	either	in
prevention,	 in	mitigation,	or	 in	solution,	while	we	await	 the	more	 fundamental
issues	 of	 politics	 and	 economics.	 Many	 of	 the	 other	 greenhouse	 gases	 –	 black
carbon	 or	 soot,	 methane	 and	 tropospheric	 aerosols,	 and	 hydrofluorocarbons
(HFCs)	 –	 are	 shorter-lived	 than	 CO2,	 and	 exist	 in	 lesser	 quantities,	 but	 still
contribute	 significantly	 to	 global	warming.	 Their	 abatement	 could	 buy	 time	 to
begin	the	transformation	to	a	noncarbon	economy	and	give	us	a	way	of	turning
down	the	thermostat	while	we	work	at	transforming	society.	Some	of	these	things
seem	easy,	and	are.	Some	of	them	seem	desperate,	and	are.

One	of	the	easiest	places	to	start	 is	with	a	venerable	pollutant	well	known	in
Victorian	times	–	soot,	the	component	of	smoke	that	belches	from	diesel	engines
and	inefficient	cooking	stoves,	coal	fires,	and	forest	fires.	Evidence	suggests	that
black	 soot	may	 be	 responsible	 for	more	 than	 half	 the	warming	 experienced	 to
date,	and	perhaps	more	in	the	Arctic	–	black	is	a	particularly	effective	warming
agent	in	snowy	regions,	and	it	works	in	more	tropical	areas	too.	A	study	led	by
Veerabhadran	Ramanathan	of	the	Scripps	Institution	of	Oceanography	found	that
the	brown	clouds	of	pollution	over	South	Asia	had	increased	solar	heating	of	the
lower	atmosphere	by	50	percent.	Most	of	the	world’s	soot	currently	comes	from
China	 and	 India.	 Another	 research	 report,	 by	 NASA	 climate	 modeler	 Drew
Shindell,	 was	 published	 in	 2009	 in	 Nature	 Geosciences,	 and	 is	 now	 widely
accepted,	 even	 making	 its	 way	 into	 a	 speech	 by	 Hillary	 Clinton.	 “Short-lived
carbon	 forcers	 like	 methane,	 black	 carbon,	 and	 tropospheric	 ozone	 contribute
significantly	 to	 the	 warming	 of	 the	 Arctic,”	 she	 said.	 “Because	 they	 are	 short-



lived,	they	also	give	us	an	opportunity	to	make	rapid	progress	if	we	work	to	limit
them.”3	 Indeed,	 black-carbon	 particles	 remain	 in	 the	 air	 for	 just	 a	 matter	 of
weeks.	If	they	could	be	eliminated,	the	effect	would	be	considerable,	and	quick.

There	 are	 two	 ways	 to	 get	 rid	 of	 black	 carbon.	 We	 could	 clean	 up	 diesel
emissions,	 which	 can	 be	 done	 by	 a	 simple	 regulatory	 change,	 since	 the
technology	is	widely	available	and	relatively	cheap.	And	we	could	invest	heavily
in	alternative	cooking	stoves,	which	would	have	the	added	benefit	of	improving
human	 health,	 since	 soot	 causes	 variety	 of	 cardiovascular	 and	 respiratory
diseases,	and	kills	thousands	of	people	a	year.	Better	cooking	stoves	might	sound
trivial	 to	 those	 in	 the	 developed	 world,	 but	 carbon-fueled	 cooking	 is	 still	 the
norm	for	billions	of	people.	Dozens	of	prototypes	exist,	 including	a	robust	solar
cooker	 that	 needs	no	 fuel	 at	 all.	 Their	 acceptance	 in	prototype	 testing	 in	 India
and	other	places	has	been	good.

Efforts	 to	 prevent	methane	 emissions	 exist	 too,	 though	 they	 could	 be	 better
funded.	 The	 Obama	 administration’s	 Methane	 to	 Markets	 program	 is	 already
under	 way,	 providing	 money	 and	 expertise	 to	 help	 other	 countries	 capture
methane	 from	 landfills	 and	 farms,	 and	 especially	 from	 rice	 paddies	 and	 coal
mines.	 Once	 set	 in	 train,	 these	 programs	 actually	 produce	 energy	 at	 a	 profit
instead	of	letting	the	gas	ascend	into	the	air,	where	it	does	its	harm.	Again,	the
evidence	 suggests	 that	 if	more	methane	were	 captured	 in	 this	way,	 the	 results
would	be	dramatic.

Hydrofluorocarbons	 (HFCs)	 are	 mostly	 used	 in	 refrigeration	 and,	 ironically,
were	introduced	by	industry	to	replace	the	ozone-depleting	chlorofluorocarbons.
HFCs	 don’t	 destroy	 ozone,	 but	 they	 are	 1,400	 times	 as	 potent	 as	 CO2	 as	 a
warming	 agent,	 and	 already	make	 up	 2	 percent	 of	 the	world’s	 greenhouse	 gas
emissions.	The	solution	 is	 simple	and	needs	no	complicated	 international	 treaty
to	impose:	simply	add	HFCs	to	the	globally	mandated	list	of	regulated	substances.
The	 Montreal	 Protocol	 was	 set	 up	 in	 1989	 to	 deal	 with	 ozone	 depletion.	 Its
regulators	have	done	a	superb	job,	and	there	is	no	reason	they	can’t	do	the	same
with	HFCs.

THINKING	BIGGER

In	addition	to	these	easy	steps,	dozens	more	complex	plans	for	our	salvation	have
been	developed.	Al	Gore’s	“We	Can	Solve	It”	campaign,	a	project	of	his	Alliance
for	Climate	Protection,	is	getting	most	of	the	admittedly	meager	media	attention;
its	entirely	laudable	goal	is	“to	build	a	movement	that	creates	the	political	will	to
solve	the	climate	crisis.”	The	plan	known	as	“Repower	America”	is	an	offshoot	of
the	 WE	 campaign.	 Another	 Gore-sponsored	 project	 is	 “Option	 13,”	 which
describes	 itself	 as	 “an	 international	 policy	 change	 and	 grassroots	 education
campaign	to	help	broker	a	post-2012	global	agreement	that	broadens	and	builds
on	Kyoto,	and	works	for	both	industrializing	and	developed	nations.”	The	Solar



Energy	Association	has	a	master	plan	in	which	the	sun	plays	a	starring	role.	The
Wind	Energy	Association	has	a	plan	too,	starring,	not	too	surprisingly,	wind.	An
entity	 called	 the	Apollo	Alliance	has	a	plan,	 and	 so	does	a	 consortium	of	 large
companies,	among	them	oil	giants,	called	the	American	Climate	Action	Plan.	The
Post	 Carbon	 Institute	 has	 a	 number	 of	 predictably	 sensible	 plans,	 as	 does,	 of
course,	 the	 UN.	 Greenpeace	 has	 a	 scattering	 too.	 So	 does	 Lester	 Brown’s
Worldwatch	Institute	in	Washington,	DC.	There’s	a	lovely	plan	called	DESERTEC,
which	 involves	 the	 Sahara	 Desert	 and	 its	 searing	 sunshine.	 We	 may	 not	 be
moving	to	solution	any	time	soon,	but	we	sure	are	planning.

These	 plans	 contain	 interesting	 and	 useful	 advice,	 although	 many	 overlap.
Hardly	 any	 have	 come	 to	 grips	 with	 the	 numbers,	 or	 the	 sheer	 scale,	 of	 the
changes	needed,	and	simply	keep	asserting	that	the	future	of	renewable	energy	is
“huge,”	never	matching	the	huge	potential	to	the	huge	problem.	All	share	a	basic
optimism	that	solving	global	warming	will	be	easy	–	if	only	we	adopt	this	or	that
attitude,	this	or	that	policy,	elect	this	or	that	 leader.	Some	are	plausible,	others
merely	 tendentious,	 but	most	 are	worthy.	None	mentions	 the	 population	 issue.
Not	 one	 confronts	 the	 problem	of	 economic	 growth	 (beyond	 assuming	 that	we
will	 go	 on	 striving	 for	 it).	 Almost	 all	 promise	 “green	 jobs”	 aplenty,	 and	 little
economic	pain.

EVEN	WITH	GOOD	SALVATION	PLANS,	THE	NUMBERS	ARE	SOMETIMES
DRIVEL

Let’s	take	a	closer	look	at	one	of	these	plans.	The	WE	campaign	divides	its	tasks
into	 three	 simple	 ideas:	 the	 adoption	 of	 a	 clean-energy	 economy,	 the	 shift	 to
renewable	energies,	and	enhanced	energy	efficiency.

The	clean-energy	economy	section	 is	essentially	a	push	 for	elected	 leaders	 to
act:
Absent	policies	from	government,	the	private	sector	may	continue	to	invest	in	old-fashioned,	polluting
technologies.	More	than	70	coal	plants	without	technology	to	capture	carbon	pollution	are	now	being
considered	 [in	 the	 U.S.]	…	 A	 clean	 energy	 economy	 is	 a	 win	 for	 American	 jobs.	 A	 recent	 report
showed	 that	 investment	 in	a	 clean	and	efficient	 economy	would	 lead	 to	over	3	million	new	green-
collar	 jobs,	 stimulate	 $1.4	 trillion	 in	 new	 GDP,	 add	 billions	 in	 personal	 income	 and	 retail	 sales,
produce	$284	billion	in	net	energy	savings,	all	while	generating	sufficient	returns	to	the	U.S.	treasury
to	pay	for	itself	over	ten	years	…	A	report	released	by	the	United	Steelworkers	and	the	Sierra	Club,
for	 example,	 found	 that	 thanks	 to	 the	 growth	 of	wind	 energy,	 approximately	 5,200	manufacturing
jobs	 could	 be	 created	 in	 Iowa	 alone	 over	 the	 next	 decade.	 Additional	 studies	 have	 found	 that
thousands	more	jobs	could	be	created	in	other	states	that	have	suffered	industry	job	losses	and	that
welcome	the	opportunity	to	train	workers	for	the	new	energy	economy.

The	 third	 section,	 on	 increased	 energy	 efficiency,	 suggests	 some	 ways	 of
achieving	 it,	 among	 them	 more	 efficient	 buildings,	 more	 efficient	 cars,	 and
making	appliances	more	efficient.	All	of	them	sensible.



The	second	section	is	the	heart	of	the	plan,	and	reviews	the	major	renewables.
Wind	power,	“connected	through	a	national	grid,	could	provide	at	least	one-third
of	our	total	electricity	needs.”	Solar	thermal?	“Just	a	small	area	of	solar	thermal
in	the	Southwest	could	supply	all	of	the	U.S.	electricity	needs.”	Photovoltaics?	“If
these	systems	were	installed	on	all	sunny	buildings	in	the	U.S.,	we	could	supply
at	 least	one-quarter	of	our	electricity	needs.”	Geothermal?	“United	States	 is	 the
leading	 producer	 of	 geothermal	 power,	 producing	 enough	 electricity	 from
underground	hot	rocks	for	more	than	2	million	homes.	Experts	say	that	we	could
have	 15–30	 times	 as	much	 power	 over	 the	 next	 few	 decades	 thanks	 to	 recent
advances	in	geothermal	technology.”

There	 is	much	 that	 is	 sensible	here	 too,	 but	 the	numbers	 are	drivel,	 and	use
rhetorical	tricks	to	make	the	points.	How	small	is	a	“small	area	of	solar	thermal”?
How	 many	 wind	 turbines	 would	 be	 needed	 to	 provide	 a	 third	 of	 America’s
energy?	The	plan	doesn’t	say.	What	it	does	say	is	that	if	all	of	American	industry,
buildings,	 and	 transportation	 became	 highly	 efficient,	 you	 could	 prevent	 CO2
emissions	equivalent	to	“six	times	the	weight	of	the	Empire	State	Building.”	How
big	 is	 that?	The	plan	gives	no	comparatives,	and	no	estimate	of	 the	 size	of	 the
task.	And	more	than	5,000	new	jobs	in	Iowa!	That	sounds	like	a	lot.	But	the	oil
and	 gas	 industry,	 which	 these	 plans	 would	 phase	 out,	 currently	 employs	 1.	 6
million	Americans,	coal	mining	hundreds	of	thousands	more.

Wonks	can	go	to	the	Repower	America	Web	site,	which	gets	considerably	more
specific,	listing	a	dozen	scenarios,	all	of	which	would	ultimately	end	up	with	100
percent	 clean-energy	 mix	 by	 the	 year	 2020.	 Scenario	 A	 envisages	 reduced
demand	 of	 28	 percent	 through	 efficiency	 drives,	 keeping	 nuclear	 and	 hydro	 at
current	rates	(23	percent	of	the	total),	and	ramping	up	wind	and	solar	thermal.
Scenario	B	reduces	the	need	to	drastically	ramp	up	wind	by	assuming	that	some
20	 large	coal	plants	will	 succeed	 in	capturing	and	storing	 their	emissions.	Both
scenarios	 assume	 some	 modest	 contributions	 from	 biomass,	 geothermal,	 and
other	technologies.	The	planners	understand	that	the	actual	mix	of	technologies
is	 not	 altogether	 predictable,	 and	 that	 “a	 variety	 of	 configurations	 [will	 be]
possible.”	 New	 nuclear,	 however,	 remains	 a	 no-go	 zone	 in	 all	 the	 proffered
scenarios.

BUT	CAN’T	FOSSIL	FUELS	BE	SAVED?

Can’t	we	just	clean	up	fossil	fuels,	and	go	on	using	them?	At	least	until	they	run
out?

This	 apparently	 simple	 question	 desperately	 needs	 an	 answer,	 because	 no
matter	how	 it	 is	 calculated,	 the	global	economy	will	 still	be	dependent	on	coal
and	 oil	 for	 another	 few	 decades.	 While	 oil	 looks	 like	 it	 is	 beginning	 its	 final
decline,	 and	 coal	 is	 acknowledged	 to	 be	 devastating	 the	 planet,	 demand	 keeps
expanding	and	no	other	sources	will	be	ready	in	time	for	the	inevitable	crunch.



Fossil	 fuels	 are	 pure	 miracles,	 yet	 we	 continue	 to	 use	 them	 casually	 and
unthinkingly.	We	burn	oil	 idling	 in	 traffic	 jams.	We	burn	“natural”	gas	 to	 char
hamburgers,	and	use	up	vast	train-loads	of	coal	so	we	can	burn	toast	at	any	hour
of	the	day,	or	cool	down	our	houses	when	they	are	too	hot,	or	heat	them	when
they	are	too	cold.	We	burn	vast	quantities	of	fossil	fuels	to	make	the	plastics	for
our	 computers	 and	 iPods,	 yet	we	 think	 that	 these	 devices	 are	 environmentally
benign.	We	burn	even	more	 to	 fire	 the	 furnaces	 that	make	 the	30-meter	blades
for	the	wind	turbines	that	we	consider	a	viable	alternative	to	older	ways	of	doing
business.	We	plan	a	future	with	hybrid	cars	and	electric	vehicles,	forgetting	that
the	asphalt	those	cars	will	drive	on	comes	from	our	petroleum	reserves	(and	has
recently	increased	from	$175	a	ton	to	more	than	$1,000).	Indeed,	we	seldom	stop
to	think	much	about	these	fuels,	or	what	the	“fossil”	part	of	the	term	means.	Most
of	us	don’t	 think	at	all	about	 the	carboniferous	epoch,	 in	which	 the	 leaves	and
dead	things	that	now	make	our	fuels	were	laid	down,	so	many	long	ages	ago,	or
how	long	it	would	take	to	make	more	–	maybe	another	240	million	years	or	so,
more	 than	100	 times	 the	entire	 lifespan	of	homo	sapiens.	We’re	using	up	 fossil
fuels	in	an	eye	blink	of	time,	and	when	they’re	gone,	they	will	be	gone	for	good.

Because	fossil	fuels	are	so	miraculous,	and	have	become	so	ubiquitous,	we	can’t
just	rip	out	a	coal-burning	plant	and	drop	in	a	few	wind	turbines,	and	solve	the
problem	that	way.	Alternative	energies	are	critical	to	the	future,	but	will	not	be
sufficient	 on	 their	 own	 in	 the	 short	 or	 even	 medium	 term.	 All	 our	 current
alternatives	 (with	 the	 exception	 of	 nuclear	 power)	 have	 energy	 densities	 far
lower	 than	 fossil	 fuels,	 and	 none	 of	 them	 can	 supply	 energy	 as	 cheaply,
abundantly,	 or	 conveniently	 in	 the	 time	 frame	 we	 have	 available.	 Our	 entire
economy	 –	 infrastructure,	 buildings,	 roadways,	 transport,	 electricity,	 farming	 –
has	been	designed	and	constructed	to	suit	the	unique	characteristics	of	the	coal-
oil-gas	trinity.

How	then	are	we	to	manage	the	transition	and	ensure	that	fossil-fuel	use	is	as
benign	–	or	as	little	malevolent	–	as	possible?

One	way,	as	we	will	discuss	in	the	next	chapter,	is	to	increase	energy	efficiency
–	to	recycle	energy,	making	use	of	all	the	energy	in	any	fuel,	even	recapturing	its
waste	heat.	This	is	doable	and	amply	proven,	and	will	greatly	help.	We	must	also
switch	 from	 the	 dirtier	 fossil	 fuels,	 primarily	 coal,	 to	 natural	 gas	 as	 much	 as
possible.	It’s	not	clean,	but	it	is	cleaner	than	coal,	and	the	most	recent	estimates
of	recoverable	gas	reserves	give	us	about	60	years’	worth	at	current	rates.	We	can
also	 use	 methane.	 The	 massive	 known	 reserves	 of	 methane	 hydrates	 found	 in
many	parts	of	 the	world	could	present	some	relief	 from	energy	woes.	Or,	 if	 the
fears	of	 some	environmentalists	 are	 realized	and	methane	 is	 released	massively
through	careless	mining,	it	could	precipitate	a	worse	climate	crisis	than	the	one
we	are	already	facing.	There	are	persuasive	arguments	either	way.

If	 we	 must	 go	 on	 using	 fossil	 fuels	 for	 some	 time,	 as	 seems	 the	 case,	 the
challenge	 becomes	 to	 prevent	 the	 CO2	 they	 produce	 from	 escaping	 into	 the



atmosphere,	where	it	does	its	harm.	The	fossil-fuel	industry	has	pinned	its	hopes
on	this	notion,	which	it	calls	“carbon	capture	and	storage”	(or,	sometimes,	carbon
capture	and	sequestration,	CCS	for	short),	but	it	remains	largely	theoretical	and
has	many	articulate	critics.

CAN	CCS	BE	MADE	TO	WORK?	OR	IS	IT	JUST	A	DIRTY	TRICK?

CCS	–	if	it	works	–	can	be	applied	to	coal-	and	oil-burning	generating	plants,	and
at	 refineries	 and	 other	 large	 centralized	 places.	 It	 is	 of	 no	 use,	 however,	 for
smaller	things	like	the	emissions	from	car	and	truck	tailpipes.	It	is	almost	always
discussed	in	the	context	of	coal,	for	coal,	more	than	the	other	fossil	fuels,	remains
an	unlovely	product.	It	is	the	dirtiest	of	all	fuels.	Burning	coal	helps	to	pollute	the
world’s	 streams,	 rivers,	 and	oceans	with	mercury,	arsenic,	and	other	dangerous
chemicals.	But	can	the	harm	coal	causes	can	be	averted?	Is	CCS	workable?	Or	is
“clean	coal,”	a	phrase	beloved	of	marketers	in	the	pay	of	fossil-fuel	companies,	an
oxymoron?	 Environmentalist	 James	 Hansen	 calls	 the	 phrase	 “the	 dirtiest	 trick
governments	 can	 play	 on	 their	 citizens,”	 and	 he	 is	 far	 from	 alone.	 Even
BusinessWeek	magazine	calls	the	technology	unproven	and	hypothetical,	decades
away	 from	 commercial	 application.	 Amory	 Lovins,	 chairman	 of	 the	 Rocky
Mountain	 Institute	 in	 Snowmass,	 Colorado,	 has	 called	 clean	 coal	 “a	marketing
mantra”	with	 no	 basis	 in	 reality.	On	 the	 sequestration	 part	 of	 the	 process,	 the
pithiest	 criticism	 has	 come	 from	 people	 like	 Ray	 Hobbs	 of	 the	 Arizona	 Public
Service,	a	utilities	regulator,	who	thinks	trying	to	bury	CO2	is	crazy:	“We	spend
enormous	amounts	of	money	 to	dig	holes	 to	get	carbon	out	of	 the	ground,	and
the	best	fix	we	can	come	up	with	is	to	dig	more	holes	to	put	 it	back	in?	That’s
something	your	dog	might	think	to	do.”4

Others	 think	 it	 not	 only	 practical,	 but	 necessary.	 Economist	 Nicholas	 Stern’s
massive	 700-page	Review	 on	 the	 Economics	 of	 Climate	 Change,	 compiled	 for	 the
British	government,	called	it	essential.	The	International	Energy	Agency	says	the
world	must	equip	more	than	200	power	plants	with	CCS	technology	by	2030.	The
British	government	in	2009	said	it	would	no	longer	approve	any	new	coal	plants
unless	they	captured	and	stored	all	their	emissions,	although	Secretary	of	Energy
and	Climate	Change	Ed	Miliband,	now	Labour’s	leader,	gave	no	hint	at	how	this
would	be	done.

The	 capture	 part	 of	 CCS	 is	 theoretically	 manageable,	 though	 everyone
acknowledges	 that	 it	 will	 be	 very	 expensive	 –	 perhaps	 more	 expensive	 than
spending	 the	 money	 on	 alternatives.	 But	 no	 one	 actually	 knows	 whether
sequestration	will	work.	No	one	knows	if	the	CO2	pumped	into	those	holes	in	the
ground	 will	 actually	 stay	 there	 or,	 like	 some	 kind	 of	 malign	 and	 vaporous
vampire,	refuse	to	die.

To	say	that	capture	is	theoretically	manageable	is	to	admit	that	no	one	has	yet
done	it	on	any	scale.	A	few	small	demonstration	projects	exist,	but	the	only	test



at	 power	 station	 scale	 was	 an	 American	 government-sponsored	 project	 called
FutureGen,	announced	by	George	Bush	 in	his	2007	State	of	 the	Union	address.
FutureGen	 was	 to	 be	 a	 250-megawatt	 near-zero-emissions	 coal	 plant	 near	 the
town	of	Mattoon,	Illinois,	where	there	was	a	happy	conjunction	of	available	coal,
access	to	the	grid,	and	terrain	that	could,	 in	theory,	hold	the	carbon	dioxide.	It
was	to	be	a	partnership	between	the	U.S.	Energy	Department	and	a	consortium
made	 up	 of	 20	 American	 and	 international	 energy	 companies	 called	 the
FutureGen	Industrial	Alliance	Inc.	Each	put	up	$20	million	to	$30	million	to	get
the	thing	going.	But	costs	ballooned	almost	as	 fast	as	a	budget	 for	the	Olympic
Games,	 and	when	 estimates	 added	 up	 to	 $1.8	 billion	 on	 an	 original	 budget	 of
$800	million,	the	Bush	administration	pulled	the	plug,	without	anything	built.	A
few	smaller	projects,	in	the	states	of	Florida,	West	Virginia,	Ohio,	Minnesota,	and
Washington	were	 also	 canceled,	 for	 the	 same	 reason	 –	mounting	 costs	 and	 an
uncertain	outcome.5

In	 February	 2010,	 the	 Obama	 administration	 set	 up	 a	 task	 force	 that	 was
supposed	 to	 suggest	how	between	 five	and	10	commercial	CCS	plants	 could	be
online	and	working	smoothly	by	2016,	and	put	up	$4	billion	as	seed	money.	One
of	 the	 plants	 was	 to	 be	 FutureGen	 2.0,	 a	 new	 design	 that	 would	 capture	 90
percent	of	emissions,	 for	a	 total	of	1.3	million	tons	a	year.	 (Alas,	 the	county	 in
which	the	plant	was	to	be	built	immediately	announced	it	would	not	allow	CO2
storage	anywhere	within	its	boundaries.)	Still,	Energy	Secretary	Steven	Chu,	in	a
flurry	of	rhetoric	to	prove	the	Obama	government	was	committed	to	greenness	in
all	 its	 incarnations,	 said	 that	 CCS	 was	 crucial	 to	 their	 plans:	 “Developing	 this
technology	 is	 critically	 important	 for	 reducing	 greenhouse	 gas	 emissions	 in	 the
U.S.,	and	around	the	world.”	Environmental	Protection	Agency	boss	Lisa	Jackson
added	to	the	verbal	emissions,	declaring	that	“by	encouraging	efforts	to	develop
clean	 coal	 technology	 we	 will	 obtain	 new	 tools	 to	 reduce	 greenhouse	 gas
emissions,	create	jobs,	and	make	our	nation	more	competitive	in	the	global	race
for	clean	energy	technology.”	And	late	in	2009	GE	announced	it	would	power	the
world’s	largest	CCS	plant	to	date,	under	Barrow	Island	off	Australia’s	west	coast;
it	is	supposed	to	deal	with	3.4	million	tons	of	CO2	per	year	by	2012.

On	various	occasions,	Canada	has	promised	 to	 reduce	 its	 emissions	a	piffling
20	 percent	 under	 2005	 levels	 by	 2050,	 one	 of	 the	 weakest	 targets	 in	 the
developed	 world,	 and	 is	 relying	 almost	 exclusively	 on	 CCS.	 In	 2009,	 Alberta
doled	 out	 about	 $2	 billion	 to	 fund	 a	 scattering	 of	 projects	 to	 collect	 and	 store
emissions.	 Late	 in	 the	 year,	 the	 federal	 government	 and	 Alberta	 announced	 a
joint	$558	million	for	the	Alberta	Carbon	Trunk	Line	project,	which	is	projected
to	store	14.6	million	tons	of	carbon	a	year,	for	a	probable	total	of	2	billion	tons,
far	 larger	 than	the	Australian	project.	The	secondary	purpose	of	 the	ACTL	 is	 to
use	the	CO2	to	recover	new	oil	from	previously	depleted	wells,	a	technique	called
enhanced	oil	recovery,	or	EOR.	The	annual	target	of	14.	6	million	tons	of	CO2	is
not	 insignificant,	 but	 it	 still	 doesn’t	 come	 close	 to	 making	 a	 global	 impact.



Consider	that	the	two	governments	have	been	diligently	promoting	the	expansion
of	 the	tar	sands,	which	will	 increase	CO2	by	 far	more	 than	 they	are	offering	 to
store,	and	in	the	process	use	20	percent	of	Canada’s	natural	gas	(a	clean	fuel)	to
produce	 the	 tar	 sands	 oil	 (a	 dirty	 one).	 Ottawa	 has	 promised	 another	 $125
million	 for	CCS	 research,	with	promises	of	up	 to	$3	billion	more	over	 the	next
decade.	It	is	almost	certain	that	most	of	this	will	be	money	wasted.

SEQUESTRATION	IS	NOT	THAT	SIMPLE	EITHER

Burying	 CO2	 comes	 with	 it	 own	 problems.	 First,	 you	 have	 to	 find	 geological
formations	where	storage	is	feasible.	Shallow	is	no	good.	You	need	the	pressure
found	 at	 one-kilometer	 depth	 or	more	 to	 turn	 the	 gas	 from	 its	 volatile	 natural
state	to	a	supercritical	form,	a	quasi-liquid	state	in	which	it	is	more	likely	to	stay
in	place.	The	geology	needs	to	be	similar	to	that	in	which	oil	and	gas	naturally
occur	–	friable	rock	with	many	fractures,	into	which	the	gas	can	be	injected	and
covered	with	an	impermeable	cap	to	prevent	it	 leaking	to	the	surface.	Depleted
gas	and	oil	mines	and	wells	do	fit	the	bill.

The	few	small	demo	projects	that	have	been	undertaken	include	a	depleted	oil
field	in	Saskatchewan,	near	the	town	of	Weyburn,	which	stores	small	quantities
of	 CO2	 from	 a	 coal	 gasification	 plant	 across	 the	 border	 in	 North	 Dakota.	 For
decades	 now	 BP	 has	 been	 running	 a	 similar	 project	 in	 Algeria,	 near	 Saleh,
scrubbing	 the	 CO2	 from	 a	 natural	 gas	 well	 and	 injecting	 it	 back	 underground
(where,	so	far,	it	has	stayed).	Total	is	undertaking	another	relatively	tiny	project
in	France,	and	the	Norwegian	oil	company	Statoil	has	been	injecting	CO2	under
the	North	Sea	seabed	since	1996.	Britain	has	joined	the	Norwegians,	agreeing	to
help	finance	a	study	of	further	North	Sea	sites,	hoping,	according	to	a	euphoric
press	 release,	 that	 so	 much	 room	 would	 be	 found	 they	 could	 essentially	 rent
storage	space	to	other	nations.

But	no	one	really	know	what	happens,	or	will	happen,	underground.	The	gas
may	 simply	 bubble	 to	 the	 surface	 again.	 Or,	 as	 William	 Marsden	 recounts	 in
Stupid	to	the	Last	Drop,	it	may	explode	out	of	the	ground:	“If	Jane	and	Cameron
Kerr’s	farm	near	Weyburn	is	any	example	–	where	the	[gases	did	explode	out	of
the	 ground	 and]	 hydrocarbons	 contaminated	 their	 gravel	 pit	 pond	 and	 their
household	well”6	 –	 there	 could	 be	 serious	 flaws	 in	 this	 technology.	What	 if	 it
simply	doesn’t	work?

The	 other	 problem	with	 storage	 is	 the	 sheer	 scale	 of	what	 is	 needed.	 It’s	 all
very	 well	 to	 say,	 as	 Norway’s	 minister	 of	 petroleum	 and	 energy,	 Terje	 Riis-
Johansen,	 has,	 that	 “carbon	 capture	 and	 storage	 offers	 the	 potential	 to	 reduce
CO2	emissions	by	as	much	as	85	to	95	percent	from	fossil	fueled	power	plants”;
or	as	an	ad	from	the	oil	giant	Royal	Dutch	Shell	in	The	Economist	put	it,	“In	our
view	of	 the	 future,	CO2	could	be	captured	and	stored	at	90	percent	of	all	coal-



and	 gas-fired	 power	 plants	 in	 developed	 countries	 by	 2050,	 and	 at	 least	 50
percent	 of	 plants	 in	 developing	 countries.”	 But	 no	 one	 will	 acknowledge	 the
billions	of	tons	of	CO2	that	are	being	produced	every	year,	and	would	have	to	be
stored.

One	 study	 found	 that	 to	 reduce	 emissions	 from	 coal	 by	 just	 10	 percent,	 a
volume	of	CO2	equivalent	to	all	the	oil	pumped	globally	in	a	year	would	need	to
be	captured,	transported,	and	stored	underground,	at	a	cost	of	trillions	of	dollars.
The	 three	 showcase	projects	 listed	above	each	manage	 to	 store	about	1	million
tons	a	year,	which	sounds	like	a	lot.	But	a	single	large	power	plant	can	produce
10	million	tons	of	carbon	and	sulphur	dioxide	annually	–	and	there	are	thousands
of	them.	Where	are	you	going	to	put	that?	Then	consider	that	the	U.S.	electricity
industry	 alone	 produces	 1.5	 billion	 more	 tons	 of	 CO2	 a	 year,	 so	 you’d	 need
another	 1,500	 storage	 sites,	 all	 of	 them	 with	 appropriate	 geology	 and
transportation	 potential.	 In	 total,	 the	 U.S.	 generates	 almost	 6	 billion	 tons
annually	–	in	mass,	as	the	economist	Jeff	Rubin	has	calculated	in	a	vivid	image,
the	equivalent	of	76	million	Abrams	battle	tanks,	the	largest	and	most	fearsome
tanks	 in	 the	 world.7	 How	 are	 we	 going	 to	 hide	 76	 million	 army	 tanks	 deep
underground	 –	 every	 year?	 So	 far,	 no	 geologist	 has	 thought	 this	 even	 remotely
plausible.	Yet	the	global	CO2	total	is	much	larger	still	–	around	30	gigatons	every
year.

Even	if	it	proves	to	work	flawlessly,	it	is	obvious	that	CCS	is	not	enough	to	save
us	on	its	own.	But	this	is	a	case	where	every	little	bit	really	does	help	–	removing
and	storing	as	much	CO2	 as	possible	will	buy	us	 time	 to	do	what	we	know	we
must,	which	is	to	move	beyond	fossil	fuels.	It	is	a	question	of	tricky	timing.	We
need	 CCS	 to	 help	 us	 through	 the	 transition,	 and	 therefore	 should	 continue	 its
development.	 But	 by	 putting	 barrels	 of	 money	 into	 its	 research	 and
implementation,	 we	 risk	 diverting	 needed	 funding	 from	 the	 development	 of
alternatives	–	which	are	what	will	save	us	in	the	end.

MAD	PLANS	FROM	THE	GEO-ENGINEERS

If	none	of	the	above	gets	done,	or	if	the	technologies	don’t	work,	or	if	we’re	too
late,	 geo-engineers	 have	 suggested	 interim	 ways	 of	 cooling	 the	 planet.	 These
would	be	counted	as	emergency	fixes,	to	be	used	only	if	disaster	seems	inevitable.
It’s	like	dialysis	for	kidney	failure,	as	James	Lovelock	puts	it	in	The	Vanishing	Face
of	Gaia,	“valuable	[only]	as	a	way	to	buy	time,	to	survive	until	something	better
comes	along.”8

Some	of	these	geo-engineering	suggestions	are	simple	in	theory,	but	ferociously
difficult	 in	execution.	All	are	ingenious,	many	fearfully	expensive,	a	good	many
insane,	 some	 practical,	 almost	 all	with	 unforeseeable	 consequences.	 The	whole
notion	 drives	 most	 environmentalists	 up	 the	 wall	 –	 don’t	 bother	 to	 reduce



emissions,	 just	 create	 something	 even	 bigger	 and	 uglier,	 and	 with	 unforeseen
consequences,	 to	 “fix”	 the	 problem,	 thereby	 almost	 certainly	 making	 things
worse.	This	strategy,	they	argue,	encourages	practices	that	got	us	into	this	mess
in	 the	 first	place.	 “It’s	 like	a	 junkie	 figuring	out	new	ways	of	 stealing	 from	his
children,”	Meinrat	Andreae,	an	atmospheric	scientist	at	the	Max	Planck	Institute,
says.9

It	 is	only	the	 fear	 that	 the	world’s	climate	 is	nearing	a	 tipping	point	 that	has
propelled	 otherwise	 skeptical	 scientists	 to	 take	 the	 idea	 seriously.	 Several
conferences	 have	 been	 held,	 one	 in	 January	 2004	 at	 Cambridge	 University,
another	in	November	2006	by	the	Carnegie	Institution	for	Science	and	NASA,	and
a	third	at	Harvard	in	November	2007,	attended	by	two	of	the	preeminent	climate
change	 scientists,	 James	 Hansen	 and	 Kerry	 Emanuel.	 Hansen	 was	 and	 still	 is
against	 geo-engineering,	 but	 he	 went	 anyway.	 Scientists	 should	 at	 least
understand	 it,	 he	 allowed,	 so	 they	 can	 head	 off	 politicians’	more	 hare-brained
implementations.	 Early	 in	 2010	 some	 200	 experts	 in	 geosciences	 and	 other
scientific	and	policy	disciplines	met	at	Asimolar	on	the	Monterey	Peninsula	and
declared	 that	 geo-engineering	 had	 become	 indispensable,	 though	 they	 hastily
added	 that	 such	 schemes	 should	 be	 introduced	 with	 “humility,”	 with	 public
forums	to	decide	which	schemes	are	“viable,	appropriate,	and	ethical.”

Questions	 remain.	 If	 geo-engineering	works,	 and	we	 can	 control	 the	 planet’s
temperature,	what	is	the	optimal	temperature?	And	whose	hand	would	be	on	the
thermostat?	Will	countries	be	able	to	manipulate	climate	for	their	own	benefit?

Most	 of	 these	 techniques	 are	not	worth	 exploring	 in	detail,	 because	 they	 are
either	impractical	(would	take	far	too	much	effort	and	money)	or	they	very	likely
won’t	 work.	 For	 example,	 scientists	 have	 suggested	 scattering	 iron	 filings	 on
thousands	of	kilometers	of	the	oceans’	surface	to	encourage	algae	growth,	which
would	then	absorb	CO2;	 this	 is	known,	not	surprisingly,	as	the	Geritol	Solution.
What	small	tests	were	made,	however,	were	discouraging.

Space-based	ideas	include	placing	a	giant	sunshade	at	the	Lagrange	Point,	the
position	 between	 the	 Earth	 and	 the	 sun	where	 the	 combination	 of	 gravity	 and
centripetal	 forces	 allows	 an	 object	 to	 remain	 stationary	 without	 expending
energy.	 Alas,	 further	 research	 suggests	 that	 a	 sunshade	 4.1	 million	 square
kilometers	big,	about	half	the	size	of	Brazil,	would	be	effective	in	offsetting	only
half	the	global	warming	expected.	It	would	also	require	spacecraft	vast	either	in
size	or	number,	 an	unlikely	 feat	 for	 a	 civilization	 that	 struggles	 to	 get	 a	 single
space	shuttle	into	near-Earth	orbit.

The	biggest,	if	most	ludicrous,	notion	to	control	the	planet’s	temperature	is	to
move	the	whole	Earth	into	a	cooler	cosmic	neighborhood.	This	could	be	done	by
the	same	techniques	scientists	have	already	suggested	for	deflecting	asteroids	or
comets	heading	toward	Earth	–	only	this	time	they	would	steer	them	closer,	not
further	 away,	 and	use	 their	 gravitational	 tug	 to	nudge	 the	planet’s	 orbit	 into	 a
safer,	colder	part	of	the	solar	system.	“The	technology	is	not	far-fetched,”	NASA’s



Greg	Laughlin	 told	 the	London	Observer.	 “We	don’t	need	 raw	power	…	we	 just
require	delicacy	of	planning	and	manoeuvring.”10

Perhaps	 the	 most	 plausible	 geo-engineering	 idea	 involves	 injecting	 large
amounts	 of	 sulphate	 aerosols	 into	 the	 atmosphere,	 shielding	 the	 Earth	 from	 a
proportion	 of	 solar	 radiation	 by	 increasing	 its	 reflectivity.	 This	 is	 what	 major
volcanic	 eruptions	 do.	 A	 study	 in	 Nature	 by	 atmospheric	 scientist	 Peter	 J.
Gleckler	 and	 others	 demonstrated	 pretty	 clearly	 that	 nineteenth-century	 ocean
warming	and	sea-level	rise	were	substantially	reduced	by	the	colossal	eruption	of
Krakatoa	 in	 1883.11	 The	 eruptions	 of	 the	 volcano	 El	 Chichón	 in	 1982	 and
Pinatubo	 in	 1991	 confirmed	 the	 observations.	 The	 long-lived	 debris	 from
Pinatubo,	water	 droplets	 laced	with	 sulfuric	 acid,	 reflected	 enough	 sunlight	 to
cool	 the	 Earth	 an	 average	 of	 0.5°C	 for	 a	 year	 or	 two.	 That’s	 about	 the	 same
amount	of	warming	as	over	the	past	century.12	We	were	reminded,	once	again,	of
the	 power	 of	 volcanoes	 to	 affect	 events	 when	 the	 little	 Icelandic	 volcano
Eyjafjallajökull	went	off	early	in	2010.	It	was	a	tiny	thing,	really,	but	managed	to
disrupt	trade	and	travel	across	a	large	swath	of	Europe.

Estimates	 of	 how	much	 sulphur	would	 have	 to	 be	 injected	 into	 the	 air	 have
varied	widely,	but	it	would	take	perhaps	50,000	flights	a	year	by	cargo	aircraft
carrying	 sulphur	 aloft	 to	 equal	 Pinatubo	 –	 and	 the	 flights	 would	 have	 to	 be
continued	 indefinitely.	 Such	 an	 effect	 might	 not	 even	 be	 very	 noticeable	 –	 it
would	just	make	for	more	hazy	days,	as	though	the	whole	world	were	living	in
China.

A	more	extravagant	 idea,	but	nevertheless	 a	plausible	one,	was	 suggested	by
David	 Keith	 of	 the	 University	 of	 Calgary.13	 It	 involves	 the	 levitation	 (using	 a
chemical	trick	of	sunlight	itself	to	do	the	actual	lifting,	and	therefore	needing	no
rockets)	of	billions	of	nano-scale	metallic	disks	that	would	reflect	a	proportion	of
sunlight	back	to	space.	These	disks	would	naturally	elevate	themselves	to	40	or
50	kilometers	above	the	earth,	well	above	the	ozone	layer.	(Note	that	“billions”
of	such	particles	wouldn’t	be	very	large	–	and	likely	wouldn’t	weight	much	more
than	a	kilogram	or	two.	Nevertheless,	Keith	acknowledges	that	their	manufacture
to	the	precise	scales	necessary	would	be	expensive	–	though	less	costly,	he	points
out,	than	current	projections	for	cutting	emissions.)

Not	surprisingly,	the	opposition	to	these	notions	is	fierce.	One	contribution	to
the	debate	 in	 the	pages	of	Nature	 suggested	 that	 a	nuclear	war	 could	have	 the
same	 result,	 if	 that	 was	 what	 we	 wanted.14	 Others	 pointed	 out	 that	 sulphate
aerosols,	 as	 well	 as	 Keith’s	 nano-scale	 flying	 saucers,	 might	 lessen	 planetary
rainfall,	threatening	food	supplies	for	many	millions	of	people,	and	would	further
encourage	the	acidification	of	the	oceans,	already	a	problem.	The	sulphate	would
also	threaten	the	ozone	layer.15

There	 are	 some	 easier	 things	 to	 do.	 Change	 agricultural	 practices	 and	 stop
deforestation.	Clean	up	the	soot	problem.	CCS	can	help	us	through	the	fossil	fuel
transition	 –	 if	 only	 in	 a	 small	 way	 –	 but	 it	 is	 not	 the	 savior	 that	 industry	 is



looking	for.	We	can	also	radically	increase	our	energy	efficiency,	as	we	will	see.

And	hold	back	deliberate	atmospheric	pollution	as	a	last-ditch	emergency	fix	if
everything	else	goes	awry.



6

FIX	ENERGY	(1)
Hunting	the	Elusive	Negawatt

“We	need	to	replace	the	axiom	More	is	Better	with	the	much	sounder	axiom,	Enough	is	Best.”

–	Ecological	economist	Herman	Daly

EVERY	JULY	A	LITTLE	VILLAGE	near	my	home	holds	what	it	calls	the	Mile	Long	Yard	Sale,
in	which	families	set	up	trestle	 tables	along	the	highway	and	shuffle	out	 to	 the
curb	 all	 the	 stuff	 that	 they	 can	 no	 longer	 imagine	 using.	 There	 is	 always	 an
astounding	amount	of	junk.	Beat-up	sofas,	old	toilet	bowls,	broken	sinks,	cracked
plastic	toys	that	lasted	less	than	a	season	before	junior	got	bored	and	took	a	brick
to	them,	outgrown	sports	equipment,	kitchen	appliances	of	dubious	provenance,
electric	tools	in	a	sorry	state	of	repair,	ancient	gearless	bicycles,	scooters	that	no
longer	scoot,	mismatched	dishes,	books	with	 their	covers	missing,	 toasters	 than
don’t	toast	(but	could	perhaps	be	made	to),	figurines,	rocking	chairs	that	need	a
little	work,	much-used	dolls,	lawnmowers	needing	new	motors,	new	blades,	new
housings,	little	plastic	stands	for	knick-knacks,	pre-Energy	Star	refrigerators,	wire
whisks	…	A	whole	mountain	 range	of	mostly	 imported	 techno-junk,	 sweatshop
clothing,	 and	 gewgaws.	 The	 sight	 of	 all	 those	 forlorn	 householders	 standing
behind	their	tables	of	cheap	gimcrackery,	trying	to	pretend	it	is	all	good	stuff	and
hoping	that	somebody,	somewhere,	will	find	a	use	for	it,	is	a	dispiriting	one,	for
these	 days	 there	 are	 few	 buyers,	 only	 would-be	 sellers.	 “Crap,	 all	 crap,”	 as	 a
passing	 motorist	 put	 it,	 shaking	 his	 head.	 Or,	 in	 the	 vocabulary	 of	 marketers,
“products.”

Our	 little	village	calls	 it	 the	Mile	Long	Yard	Sale	because	 there	are	mile-long
yard	sales	all	over	 the	country,	all	over	 the	continent.	Mile-long,	and	 longer.	 It
isn’t	hard	to	find	communities	boasting	of	the	world’s	longest	yard	sale.	In	2009
the	champion	was	a	Fourth	of	July	yard	sale	654	miles	long,	a	shade	over	1,000
kilometers,	stretching	from	DeKalb,	Alabama,	to	West	Unity,	Ohio,	a	curious	way
to	celebrate	the	birth	of	the	United	States	of	America.

More	than	a	thousand	kilometers	is	a	lot	of	products.	And	the	point?	Every	year
our	 global	 civilization	 digs	 up,	 transports,	 heats	 and	 pummels	 and	 shapes	 and
processes	 and	 sells	 half	 a	 trillion	 tons	 of	materials.	Only	6	percent	 of	 all	 those
tons	ends	up	 in	products	–	 the	 rest	 is	used	 to	mine	and	make	and	move	 them.
And	only	1	percent	–	a	single	measly	percent	–	is	still	a	useful	product	six	months
later.

That’s	why	we’re	energy	hogs.



If	 the	 average	 lifetime	 of	 each	 product	 could	 be	 doubled,	 if	 twice	 as	 many
products	could	be	recycled,	if	half	as	much	material	were	gathered	to	make	each
product	in	the	first	place,	it	would	reduce	the	“throughput”	of	materials	through
the	system	by	a	factor	of	eight.	And	that,	in	turn,	would	dramatically	lower	the
energy	consumed,	which	in	its	turn	would	lower	our	emissions	as	much	as	taking
all	the	cars	off	the	roads,	forever.1

But	it	could	be	bigger,	even,	than	that.

Of	 the	many	numbers	 in	 this	book,	one	of	 the	most	 lamentable	of	all	 is	 that
only	37	percent	of	primary	energy	production	is	put	to	any	real	use.	The	rest	is
lost	through	conversion	inefficiencies	and	sheer	waste.	We’re	never	going	 to	be
able	to	capture	all	this	dissipating	energy	–	there	will	always	be	losses,	because
the	 second	 law	 of	 thermodynamics,	 an	 expression	 of	 the	 universal	 principle	 of
decay	observed	 in	nature,	 tells	us	 so.2	But	 if	we	could	capture	 two-thirds	of	 it,
instead	of	a	little	better	than	one-third	…	this	would	be	an	enormous	change.

The	entire	eastern	seaboard	of	 the	United	States,	 from	Maine	to	Florida,	plus
the	entire	west	coast,	from	Washington	to	California,	uses	just	under	one-third	of
all	energy	consumed	in	the	50	states.	To	improve	energy	efficiency	by	one-third,
then,	 would	 be	 as	 though	 both	 coasts	 dropped	 completely	 off	 the	 energy
consumption	map	–	suddenly	using	not	a	single	watt	of	electricity,	turning	on	not
a	single	light,	burning	not	a	single	liter	of	natural	gas,	filling	not	one	tank	in	even
one	car,	tweeting	not	a	single	tweet.3

That’s	enormous.

NEGAWATTS	SHOULD	BE	EASY

Amory	Lovins	coined	the	word	negawatt,	meaning	 the	watt	we	don’t	use.	 In	his
impatient	view,	North	America	could	easily	be	weaned	off	its	dependence	on	oil
by	 2050	 without	 any	 dramatic	 technological	 changes	 or	 change	 in	 living
standards.	 We	 could	 redouble	 the	 efficiency	 of	 using	 oil,	 using	 existing
technology,	Lovins	argues:	“We’ve	already	doubled	it	since	1976,	but	we	can	do
it	again	…	Then	we	can	replace	the	other	half	of	the	oil	with	a	mix	of	natural	gas
and	 advanced	 biofuels,	 say	made	 from	 switchgrass	 and	 forestry	 waste.…”	 The
key,	he	says,	is	tripling	the	efficiency	of	cars,	trucks,	and	airplanes:
And	we	can	do	that	with	current	technology	and	get	our	money	back	in	two	years	for	the	cars,	one
year	for	the	heavy	trucks,	five	years	for	the	planes.	First	of	all	you	make	cars	from	aerospace-grade
carbon	fiber	instead	of	steel	–	it	costs	more	but	weighs	less	than	half,	so	the	car	would	cost	the	same
because	the	light	weight	makes	it	easier	to	fabricate.	You	can	already	double	fuel	efficiency	by	driving
a	hybrid.	You	can	double	it	again	using	a	car	made	of	carbon	fiber.	And	double	it	again	if	you	run	it
on	sustainably	grown	ethanol.	If	you	then	switch	to	a	plug-in	electric	car,	you	can	save	three-quarters
of	the	remaining	oil,	and	end	up	using	only	3	percent	of	the	fuel	you	started	with.4

Few	 disagree.	 Efficiency	 is	widely	 accepted	 as	 “the	 fifth	 fuel,”	 after	 oil,	 gas,



coal,	 and	 neutrons,	 and	 Lovins’s	 is	 hardly	 a	 lone	 voice.	 William	 Moomaw,
director	of	the	Center	for	International	Environment	and	Resource	Policy	at	Tufts
University,	has	been	making	the	same	points	for	years.	“Energy	efficiency	is	the
near-term	 essential	 thing	 to	 do	 because	 we	 can	 wake	 up	 and	 start	 doing	 it
tomorrow	morning,”	he	has	said.	Many	captains	of	industry	have	agreed,	among
them	Tadahiko	 Ishigaki,	 chief	 executive	 for	 the	Americas	 for	Hitachi,	which	 in
2009	 sponsored	 a	 symposium	 on	 energy	 in	Washington.	 At	 the	 same	meeting,
Hajime	 Ito,	 president	 of	 Japan	 External	 Trade	 Organization,	 New	 York,	 called
energy	 efficiency	 “very	 promising	 and	 the	 cheapest	 and	most	 efficient	 way	 to
reduce	emissions.”

Virtually	every	salvation	plan	for	global	warming	has	built	in	substantial	gains
from	efficiency.	Nicholas	Stern,	whose	report	for	the	British	government	is	among
the	most	widely	quoted	of	such	assessments,	included	a	whole	chapter	on	energy
efficiency.	 The	 International	 Energy	 Agency	 thinks	 energy	 efficiency	 could
account	for	two-thirds	of	emissions	averted.	The	consultancy	company	McKinsey
believes	that	efficiency	could	take	us	halfway	home.	The	IPCC	is	similarly	bullish,
and	believes	that	energy-saving	investments	could	be	profitable	in	the	bargain.	A
20	 percent	 increase	 in	 efficiency	 would	 reduce	 greenhouse	 gases	 as	 much	 as
doubling	the	proportion	of	green	energy.	It	can	be	done	easily,	within	years.	 In
the	U.S.	 alone,	 increasing	 efficiency	 could	 offset	 200	 gigawatts	 of	 electric	 use,
about	one-fifth	of	the	total	capacity.	Dan	Reicher,	a	former	assistant	secretary	at
the	 U.S.	 Department	 of	 Energy,	 now	 director	 for	 climate	 change	 and	 energy
initiatives	 at	 Google,	 has	 estimated	 that	 an	 additional	 investment	 $170	 billion
annually	over	the	next	13	years	in	efficiency	opportunities	“would	be	sufficient	to
cut	projected	global	demand	by	at	least	half.”5

SO	WHY	ISN’T	IT	BEING	DONE?

If	energy	efficiency	is	so	easy,	and	would	be	so	effective,	why	isn’t	it	being	done?
If	the	only	“emissions”	from	energy	efficiency	are	lower	fuel	bills	and	less	need	to
invest	 in	 infrastructure,	 why	 is	 anyone	 hesitating?	 Sometimes	 the	 biggest
challenge	 is	 not	 inventing	new	 technologies	 or	 devising	better	ways	 to	 use	 old
ones,	but	persuading	 large	numbers	of	people	 to	adopt	new	ways	and	adapt	 to
change.	(Most	people	believe	that	others	waste	energy	because	of	character	flaws,
but	regard	their	own	profligacy	as	the	product	of	circumstances.)

Investments	 are	 being	 made	 in	 energy	 efficiency.	 The	 U.S.	 is	 now	 spending
about	 7	 percent	 of	 GDP	 on	 energy	 instead	 of	 the	 12	 percent	 it	 used	 to.	 The
decline	is	partly	illusory,	because	the	biggest	energy-hog	factories	have	migrated
to	China	and	are	doing	their	consumption	there,	but	it	is	also	real,	a	consequence
of	 better-built	 appliances	 and	 houses,	 and	 the	 purchase	 of	 more	 foreign	 cars,
which	 tend	 to	 get	 better	mileage.	 Even	 globally,	 energy	 intensity	 –	 the	 energy
attained	for	every	dollar	spent	–	 is	 improving	at	a	 little	better	than	1	percent	a



year.

It	could	be	better	faster,	though,	and	the	reasons	it	isn’t	are	fourfold:	pricing	(a
market	 failure),	 government	 dilatoriness,	 consumer	 resistance,	 and	 shoddy
manufacturing	 standards.	 The	 latter	 is	 the	 product	 of	 the	 relentless	 search	 for
cost-cutting,	driven	by	the	insatiable	desire	of	consumers	for	“bargains.”

The	market	 failure	 is	 this:	 in	many	 countries,	 especially	 those	where	 energy
prices	 are	 subsidized,	 electricity	 is	 simply	 too	 cheap	 to	 bother	 saving,	 and
consumers	are	 fiercely	 resistant	 to	price	 increases.	 If	people	are	going	 to	 spend
money	on	insulation,	or	for	a	more	efficient	heating	furnace,	or	to	buy	a	new	and
better	fridge,	they	expect	these	things	to	pay	for	themselves	within	two	or	three
years	–	a	pretty	unrealistic	30	to	50	percent	return	on	investment.	On	the	other
hand,	a	consumer	who	pays	for	a	fridge	that	will	only	justify	its	cost	in	10	to	15
years	wants	 to	 be	 sure	 that	 the	 appliance	will	 last	 at	 least	 that	 long,	 and	with
manufacturing	 standards	 constantly	 being	 pared	 back	 to	 make	 products	 ever
cheaper,	that	expectation	is	often	no	longer	being	met.	Stuff	breaks,	we	all	know
that,	and	it	breaks	faster	than	it	used	to.

Less	 understandably,	 consumers	 often	 ignore	 voluntary	 efficiency	 ratings	 on
cars	 and	 appliances,	 in	 favor	 of	 intangibles	 like	 color,	 appearance,	 fashion,
convenience,	 and,	 of	 course,	 price.	 Detroit’s	 carmakers	 resisted	 better	 fuel-
efficient	standards	for	years,	on	the	grounds	that	consumers	should	be	free	to	buy
bigger	 or	 more	 powerful	 cars,	 if	 that’s	 what	 they	 want.	 An	 example	 of	 this
benighted	thinking	appeared	in	the	pages	of	Fine	Homebuilding	magazine,	which
has	 recently	 been	 arguing	 for	 greener	 houses,	 and	 has	 drawn	 furious	 criticism
from	some	of	its	readers.	One	reader	fired	off	a	letter	to	the	editors	asserting	that
it	 was	 his	 god-given	 right	 to	 install	 however	 many	 and	 whatever	 showers	 he
wanted	 in	 his	 house	 even	 if	 they	 used	 up	 as	 much	 water	 as	 a	 fire	 hydrant,
interfering	bureaucrats	who	wanted	to	stop	him	be	damned.	“It’s	my	water	and
I’ll	use	as	much	as	I	want	to,”	he	declared.

GOVERNMENTS	CAN	NAG	–	AND	BULLY

Governments	can	intervene.	They	can	nag	–	Energy	Star	in	North	America	tries	to
persuade	 consumers	 to	 buy	 better	 appliances	 by	 pointing	 our	 their	 energy
advantages.	But	 the	 labeling	 is	voluntary,	and	only	moderately	effective.	 In	 the
European	Union,	it	is	no	longer	voluntary.	And	in	the	U.K.,	if	you	want	to	sell	a
home	you	must	have	an	energy	assessment	done,	and	pass	the	information	on	to
prospective	buyers.

Governments	can	also	use	financial	incentives,	or	subsidies,	such	as	offering	tax
credits	 to	 manufacturers	 of	 hyper-efficient	 appliances,	 subsidizing	 makers	 of
compact	 fluorescent	 light	bulbs,	 and	by	giving	 rebates	 and	 sales	 tax	abatement
for	buyers	on	 the	other	end.	They	can	also	 just	 forbid	 the	 inefficient.	Australia
isn’t	 subsidizing	 compact	 fluorescents;	 rather,	 it	 has	 banned	 their	 incandescent



competitors.	 National	 emissions	 and	 fuel	 efficiency	 standards	 for	 cars	 can	 also
regulate	efficiency.

Government	can	also	oblige	utilities	to	spend	money	on	energy	efficiency.	The
Canadian	province	 in	which	I	 live	does	 this,	 though	in	this	case	the	“costs”	are
passed	straight	through	to	the	consumer.	(The	utility	had	the	effrontery	to	then
suggest	 that	 customers	 pay	 for	 business	 “lost”	 through	 increased	 efficiency,
effectively	obliging	them	to	pay	for	electricity	they	didn’t	use.	This	bizarre	notion
has,	 so	 far,	 been	 rejected	 by	 the	 regulators.)	 France	 requires	 utilities	 to	 invest
enough	over	three	years	to	reduce	projected	demand	by	54	terawatt	hours	a	year.
Japan	 has	 gone	 further,	 setting	 up	 competitive	 efficiency	 standards.	 The	 top
13,000	energy	users	 are	obliged	 to	 reduce	 their	 consumption	1	percent	 a	year,
and	are	fined	if	they	don’t.6

FIXING	BUILDINGS	–	AND	TOWNS	–	SHOULD	BE	EASY

Buildings	consume	40	percent	of	global	energy,	and	in	turn	emit	about	the	same
percentage	 of	 greenhouse	 gas	 emissions.	 About	 half	 the	 demand	 is	 for	 heating
and	 cooling	 and	 for	 hot	 water;	 the	 rest	 is	 for	 lighting,	 appliances,	 office
equipment,	and	general	services	like	elevators.	Reducing	demand	here	is	the	low-
hanging	 fruit	 of	 the	 conservation	 issue.	 Reducing	 demand	 to	 one-quarter	 of
current	values	would	be	simple.	It	would	come	at	a	cost,	of	course,	but	not	only
does	the	technology	exist,	it	is	uncomplicated,	applicable	to	any	building.	Yet	few
buildings,	 even	 new	 ones,	 are	 super-insulated	 or	 mega-efficient.	 Why	 not?
Because	 of	 regulatory	 inertia,	 lack	 of	 planning,	 lack	 of	 urgency,	 resistance	 by
entrenched	interests,	skepticism	by	consumers,	and	cost.

It	can	be	easily	done,	and	we	don’t	need	to	invent	any	new	technologies	to	do
it.	 Many	 sophisticated	 foam	 insulators	 are	 available,	 but	 wall	 cavities	 can	 be
filled	 with	 almost	 anything,	 even	 old	 blue	 jeans	 or	 newspapers,	 or	 old	 soda
bottles.	 Making	 buildings	 more	 efficient,	 on	 its	 own,	 would	 enable	 many
countries	 to	 shut	 down	 existing	 coal-fired	 generating	 plants.	 Some	 have
calculated	 that	 a	$21	billion	 investment	 in	building	 efficiency	 could	 shut	more
than	20	plants.

Making	 it	 all	 work	 is	 simple.	 First,	 change	 the	 building	 codes.	 Improve
insulation	 and	 make	 the	 building’s	 envelope	 tight,	 then	 tackle	 heating	 and
cooling.

Most	people,	at	 least	 in	 the	northern	hemisphere,	 live	 in	houses	and	work	 in
buildings	 that	 require	 heat	 during	 the	winter	months,	 and	many	 live	 in	 places
that	 require	 cooling	 in	 summer.	 If	 we	 do	 nothing	 but	 replace	 our	 fossil-fuel
heaters	with	electric-powered	heat	pumps,	we	can	reduce	the	energy	required	by
75	percent.	Heat	pumps	are	efficient	because	they	don’t	have	to	work	to	generate
their	 heat	 in	 the	 first	 place;	 they	 just	 move	 existing	 heat	 from	 one	 place	 to
another.	 An	 efficient	 residential	 furnace	 running	 on	 natural	 gas	 can	 retain



perhaps	90	percent	of	 the	energy	it	produces,	with	the	rest	escaping	as	hot	air.
But	 heat	 pumps	 can	 do	 even	 better	 –	 they	 can	 routinely	 deliver	 three	 to	 four
times	more	usable	heat	than	electricity	consumed,	and	some	exceed	this	amount.
This	means	 they	 can	 be	 five	 times	more	 efficient	 than	 conventional	 baseboard
heaters.	Wholesale	switching	to	heat	pumps	would	require	more	electricity,	but
even	if	it	came	from	conventional	power	stations,	it	would	still	be	better	than	just
setting	fire	to	gas	to	heat	a	house.	Heat	pumps	are	also	future-proof	–	they	can
use	electricity	from	any	source.7

There	has	been	some	progress	on	building	codes.	Britain	has	mandated	that	all
new	homes	built	after	2016	and	all	new	commercial	buildings	after	2019	must	be
“zero-carbon”	–	that	is,	a	building’s	energy	consumption	must	be	offset	by	clean,
onsite	energy	generation,	such	as	from	solar	photovoltaic	modules	or	small-scale
wind	turbines,	which	can	sometimes	be	roof-mounted.	Germany	has	developed	a
standard	 for	 something	 it	 calls	 “the	 passive	 house,”	which	 dramatically	 lowers
energy	 requirements,	and	 the	European	Union	will	make	 it	a	building	 standard
by	2012.8

The	private	sector	is	also	active,	promoting	construction	practices	that	include
sustainable	sites,	water	efficiency,	efficient	energy	use,	sustainable	materials	and
resources,	 indoor	 environmental	 quality	 standards,	 and	 innovation	 in	design.	A
NetZero	home	has	been	built	 in	Edmonton,	Alberta,	where	winter	 temperatures
routinely	drop	to	minus	30	and	40	degrees	Celsius.	Even	at	those	temperatures,
the	 house	 needs	 the	 equivalent	 of	 only	 four	 toasters	 to	 keep	 the	 inhabitants
warm,	and	over	the	year	gives	back	to	the	grid	as	much	as	it	consumes.9	A	house
in	Cape	Cod	produces	all	its	own	power,	but	otherwise	looks	entirely	traditional.
It	uses	two-thirds	less	water,	a	geothermal	heat	pump	heats	and	cools	the	house,
photovoltaic	panels	on	the	roof	sit	next	to	an	array	of	hot-water	heating	tubes,	its
lights	are	LEDs,	its	roof	shingles	made	of	recycled	plastic	and	sawdust.10	Another
example	 is	 a	 luxury	 apartment	 building	 in	 New	 York,	 the	 Solaire	 Apartments,
which	 filters	 wastewater	 and	 reuses	 it	 for	 toilet	 flushing	 and	 the	 building’s
cooling	tower,	reducing	water	use	by	one-third.

If	 these	 standards	 are	 widely	 adopted,	 the	 picture	 by	 2030	 would	 be
dramatically	different.	Currently	only	2	percent	of	new	buildings	are	in	any	way
“green.”	Legislation	would	change	everything.	There	are	some	28	billion	square
meters	of	floor	space	in	the	U.S.	alone.	In	the	normal	course	of	events,	builders
will	 demolish	about	4.9	billion	 square	meters	over	 the	next	30	years,	 renovate
another	14	billion	square	meters,	and	add	14	billion	square	meters	more,	which
means	that	by	2035,	more	than	three-quarters	of	all	buildings	will	either	be	new
or	renovated.	 If	 they	were	all	done	to	new	standards,	 that	alone	would	make	a
substantial	difference.

ECO-ZONING	AND	LANDSCAPING



It’s	not	really	possible	 to	separate	green	buildings	 from	the	 land	that	surrounds
them,	and	the	communities	into	which	they	are	embedded.

Some	of	the	eco-advantages	of	landscaping	are	utterly	conventional	–	creating
drywells	 to	 minimize	 storm	 runoff,	 using	 water	 barrels	 in	 drier	 regions,	 using
trees	 as	 windbreaks	 (trees	 are	 a	 house’s	 best	 friend	 in	 a	 windstorm	 –	 unless,
course,	they	fall	on	the	house)	or	for	shade	in	summer,	using	native	plants,	and
so	 on.	 Scaled	 up,	 these	 devices	 can	 make	 a	 big	 difference.	 A	 study	 by	 the
University	of	California	at	Davis	calculated	that	increasing	urban	tree	cover	by	50
million	 trees	 could	 even	 change	 ambient	 temperatures	 by	 one	 degree	 or	more.
Minneapolis	 has	 taken	 this	 notion	 further	 than	 most	 cities,	 encouraging	 green
roofs,	 tree	 planting,	 storm	 water	 management,	 encouraging	 gray-water
management,	 demanding	 permeable	 paving	 for	 parking	 lots,	 and	 more.
Minneapolis	 homeowners	 can	 actually	 reduce	 their	 real	 estate	 taxes	 to	 zero	 by
taking	a	wide	range	of	such	initiatives.

At	 the	 same	 time,	 green	 communities	 are	 being	 inserted	 into	 existing	 cities,
and	there	are	attempts	to	green	existing	buildings	by	intensifying	their	usage.	For
example,	 throughout	 North	 America,	 schools	 are	 empty	 at	 night	 and	 in	 the
summers;	 some	 communities	 have	 started	 to	 use	 their	 school	 cafeterias	 as
restaurants,	their	assembly	halls	as	theaters,	and	even	their	buses,	those	fleets	of
yellow	painted	transporters,	as	informal	transit	systems	out	of	school	hours.

One	of	 the	poster	 children	 for	 the	new	eco-community	 is	 the	German	city	of
Freiburg,	which	was	 flattened	by	Allied	bombers	 in	 the	Second	World	War	and
has	been	rebuilt.	The	town	has	no	cars	(they	are	restricted	to	the	outskirts,	and
are	generally	owned	by	“car-sharing	clubs”).	People	share	some	appliances	 too,
and	 many	 homes	 generate	 more	 power	 than	 they	 actually	 consume.	 A	 house
called	the	Heliotrope,	by	the	architect	Rolf	Disch,	produces	twice	as	much	power
as	the	average	German	family	consumes.	Disch	remains	baffled	why	such	houses
are	not	simply	the	norm.	The	technology	they	use	is	utterly	conventional,	and	not
expensive.	Meinhard	Hansen	 is	Freiburg’s	 chief	architect	and	a	world	authority
on	passive	houses;	his	own	house	is	kept	at	an	almost	constant	temperature,	even
in	the	chilly	Black	Forest	winters,	without	the	need	for	heating	–	because	warmth
is	provided	by	cooking,	 lighting,	even	warm-blooded	mammals.	“My	wife	and	I
produce	100W	of	energy	each,	the	dog	another	20W,”	Hansen	says.	They	have	to
open	windows	if	they	give	a	dinner	party;	the	entire	residence	can	be	heated	by
30	candles.	The	economics	are	as	simple	as	the	systems:	A	passive	house	costs	10
percent	more	to	build,	but	reduces	energy	loss	–	and	utility	bills	–	by	a	staggering
90	percent.11

So	buildings,	 suburbs,	and	 towns	can	be	made	carbon	neutral	or	 zero-carbon
easily,	 with	 existing	 technology,	 at	 fairly	modest	 cost,	 with	 hardly	 any	 loss	 of
amenity	and	none	in	comfort.



GARBAGE	IN,	ENERGY	OUT:	MANAGING	THE	WASTE	STREAM

Fossil-fuel	power	plants	 typically	have	an	efficiency	 factor	of	about	33	percent,
which	means	that	they	are	venting	massive	amounts	of	waste	heat	up	their	stacks
to	 create	 electricity	 that,	 elsewhere,	 is	 turned	 back	 into	 heat,	 an	 appalling
amount	of	waste.	 It	doesn’t	need	to	be	so.	Even	Thomas	Edison’s	1882	plant	 in
Manhattan	used	its	waste	heat	to	keep	the	district’s	buildings	warm	in	winter.	In
Denmark,	about	one-quarter	of	power	comes	from	wind,	but	half	still	comes	from
combined	 heat	 and	 power	 plants,	 often	 coal	 fired,	 buttressed	 by	 thousands	 of
smaller	decentralized	plants	burning	natural	gas.	Some	smaller	units	burn	wood
chips,	 biomass,	 and	 straw.	 They	 can	 typically	 achieve	 almost	 90	 percent
combined	electricity	and	useful	heat.

A	 Boston	 investment	 firm	 has	 an	 ingenious	 way	 of	 recycling	 both	 heat	 and
combustion	 by-products.	 A	 new	wood-burning	 power	 plant	 near	 Concord,	New
Hampshire,	vents	both	the	CO2	and	waste	heat	to	eight	hectares	of	greenhouses,
kept	warm	all	winter	in	this	way,	the	CO2	absorbed	by	the	fruits	and	vegetables,
which	then	provide	another	revenue	stream.12

It	 has	 always	 puzzled	 environmentalists	 that	 refineries	 and	 other	 “energy
producers”	 simply	 burn	 off	 a	 potent	 stream	 of	 energy.	 Anyone	 who	 has	 ever
driven	 at	 night	 through	 refinery	 landscapes,	 such	 as	 the	 Gulf	 of	 Mexico’s
notorious	 Cancer	 Alley	 in	 Louisiana,	 will	 have	 seen	 flare	 gas	 plumes	 luridly
lighting	 the	 sky.	 Surely	 actually	 using	 that	waste	 stream	would	 be	 better	 than
just	 …	 wasting	 it?	 U.S.	 factories	 typically	 still	 operate	 at	 about	 13	 percent
efficiency.	 (Japan	 is	 slightly	 better,	 about	 20	 percent,	 Europe	 somewhere	 in
between.)

Changes	are	being	made	in	some	industrial	locations,	resulting	in	capture	and
reuse	 of	 waste	 heat,	 a	 process	 sometimes	 called	 energy	 recycling.	 A	 company
called	Recycled	Energy	Development	 in	 Illinois	has	contracted	to	convert	waste
heat	 into	 electricity.	 West	 Virginia	 Alloys,	 which	 makes	 high-grade	 silicon	 for
chips	 and	 solar	 panels,	 and	 is	 the	 state’s	 third-largest	 consumer	 of	 electricity,
using	 some	120	megawatts	 for	 its	 five	arc	 furnaces,	 is	a	RED	customer,	cutting
their	 cost	 by	 one-third.13	 The	 world’s	 largest	 steelmaker,	 ArcelorMittal,	 began
capturing	waste	heat	from	a	plant	in	Indiana	by	intercepting	escaping	hot	gases
and	using	them	to	drive	a	steam	turbine.	A	U.S.	Steel	plant	 in	the	same	area	is
doing	 the	 same	 thing,	 and	 between	 the	 two	 of	 them,	 they	 generate	 190
megawatts	 of	 carbon-free	 energy	 from	 their	waste,	 considerably	more	 than	 the
entire	U.S.	production	of	energy	from	solar	panels.14

That’s	 just	 two	 plants,	 in	 one	 state.	 If	 all	 fossil-fuel	 plants	 did	 the	 same,	we
would	gain	the	time	to	develop	and	scale	up	alternative	energies.

BURN	IT,	BURY	IT,	OR	RECYCLE	IT



Most	waste,	however,	is	not	heat	but	stuff,	the	things	we	throw	out	every	week.
Nobody	 seems	 to	 have	 added	up	 the	 tonnage	 of	waste	 the	world	 generates,	 or
seems	 to	 know	 exactly	 what	 happens	 to	 it.	 Except	 hazardous	 waste;	 best
estimates	are	that	the	world’s	biggest	economies	produce	some	150	million	tons
of	hazardous	waste.	Nobody	wants	this	stuff	–	which	is,	after	all,	why	it	is	waste
in	the	first	place.	There	is	an	awful	lot	of	it	–	the	aptly	named	Fresh	Kills	landfill
in	New	York	 State	 is	 supposed	 to	 be	 the	 planet’s	 largest	manmade	 “structure.”
What	 we	 do	 know	 is	 that	 the	 developed	 countries	 spend	 $120	 billion	 a	 year
getting	 rid	 of	 municipal	 waste	 alone,	 and	 another	 $150	 billion	 getting	 rid	 of
industrial	waste.

Conventionally,	there	were	only	three	things	you	could	do	with	waste:	bury	it,
burn	it,	or	recycle	it.	More	recently,	we’ve	added	a	fourth:	don’t	produce	it	in	the
first	place.	But	once	you’ve	got	it,	you	have	to	deal	with	it	somehow.

Historically,	burying,	or	simply	dumping,	waste	has	been	the	disposal	method
of	choice.	Most	small	municipalities	in	North	America	set	aside	a	secluded	place
for	garbage,	and	many	still	don’t	do	much	more	than	that.	But	things	have	been
changing.	It	wasn’t	long	ago	that	I	and	my	neighbors	used	to	drive	to	“the	dump”
once	a	week,	 to	 fling	our	bags	of	garbage	onto	 the	pile,	being	careful	 to	dodge
the	bears	 that	 infested	 the	place.	Once	a	month	 someone	with	a	bulldozer	was
hired	 to	heap	the	whole	 thing	up	 into	a	bigger	pile,	dig	a	hole,	and	push	 it	 in.
Now	 our	 dump	 is	 called	 a	 “waste	 resource	management	 facility,”	 a	 name	 that
sounds	 ridiculous	 but	 isn’t,	 because	 it’s	 accurately	 descriptive:	 the	 detritus	 is
sorted	 into	 compostables,	 recyclables,	 hazardous	 waste,	 electronic	 waste,	 and
others,	and	the	landfill	part	of	it	is	carefully	monitored	and	tapped	for	methane,
among	 other	 emissions.	 This	 separation	 is	 critical.	 Traditional	 landfills	 didn’t
decompose	as	 they	were	 supposed	 to.	The	Garbage	Project	 at	 the	University	of
Arizona	 found	 15-year-old	 steak,	 with	 fat	 and	 meat	 intact,	 and	 30-year-old
newspapers,	still	readable,	when	it	examined	the	contents	of	excavated	landfills.
Generally,	 only	 vegetables	 and	 garden	 clippings	 rot	 in	 such	 places.	 My	 local
dump	–	call	it	that	for	short	–	has	experimented	with	techniques	for	speeding	up
decomposition,	 such	 as	 injections	 of	 air	 and	 liquids.	 The	 Arizona	 people	 have
found	that	old	soda	drinks	and	unsold	(past	its	best-before	date)	beer	work	best.
You	 can	 also	 speed	 up	 decomposition	 (composting)	 by	 anaerobic	 digestion	 in
sealed	 tanks,	 capturing	 the	 resulting	 methane	 as	 the	 organic	 materials
decompose,	then	using	the	resulting	slurry	as	fertilizer.

Incineration	 is	 the	 other	 traditional	 choice	 for	 disposing	 of	 waste.	 Societies
have	burned	garbage	almost	as	 long	as	humans	have	had	 fire;	burned	middens
have	been	found	at	many	prehistoric	sites.	Today	incineration	plants	are	as	likely
to	 be	 called	 “waste-to-energy	 plants.”	 The	 one	 in	 Fairfax	 County,	 Virginia,	 the
world’s	 largest,	now	generates	80	megawatts	 for	 the	 local	utility,	 equivalent	 to
the	output	of	a	large	wind	farm,	and	the	resulting	ash	takes	up	a	fraction	of	the
space	 unburned	 garbage	 does.	 The	 flue	 gases	 at	 such	 plants	 are	 scrubbed	 –
incinerators	in	the	U.S.	are	now	estimated	to	produce	no	more	than	80	grams	of



dioxins	 and	 the	 equally	 toxic	 furans	 a	 year,	 down	 from	 8,900	 grams	 a	 decade
earlier.

Recycling	is	familiar	to	householders	in	the	developed	world,	where	the	biggest
issue	 is	persuading	urban	homeowners	 to	 recycle	better.	Tests	have	shown	 that
where	garbage	pickup	has	gone	from	every	week	to	every	other	week,	recycling
has	increased	by	an	average	of	10	percent.	In	addition,	where	collection	fees	have
been	 imposed,	 pay-as-you-throw	 schemes	 have	 reduced	 garbage	 by	 almost	 25
percent.	 Taiwan	 even	 obliges	 “customers”	 to	 throw	 the	 stuff	 onto	 the	 trucks
themselves.	 Unfortunately,	 in	 rural	 or	 semirural	 areas,	 people	 have	 taken	 to
dumping	 their	 garbage	 in	 secluded	 woods,	 and	 these	 freelance	 dumps	 are
becoming	a	problem.

Corporations	 also	 pay	 by	 volume,	 and	 many	 have	 reduced	 their	 waste	 as	 a
result.	Walmart	says	it	now	saves	itself	$3.5	million	a	year	just	by	recycling	loose
plastic	 and	 selling	 it	 to	 processors,	 and	more	 by	 obliging	 suppliers	 to	 use	 less
packaging.	Britain’s	largest	supermarket	chain,	Tesco,	has	reduced	its	packaging
by	 one-quarter	 in	 two	 years.	 Hewlett-Packard’s	 laptops	 are	 now	 90	 percent
recyclable.	 Organization	 for	 Economic	 Co-operation	 and	 Development	 (OECD)
bureaucrats	have	 found	 that	member	 countries	 reduced	waste	by	2.5	percent	 a
year	between	1980	and	2000.

The	 European	 Union	 has	 adopted	 a	 variant	 of	 what	 is	 known	 as	 “cradle-to-
cradle”	manufacturing.	Consumers	don’t	have	to	put	the	stuff	out	in	the	yard	sale
when	they	are	done	with	it,	but	can	take	it	back	to	its	makers,	who	must	accept	it
without	charge.	European	carmakers	must	not	only	take	their	cars	back,	but	must
guarantee	to	recycle	or	reuse	at	least	80	percent	by	weight,	rising	to	85	percent
by	 2015.15	 Some	 Canadian	 provinces	 and	 Japan	 now	 have	 EPR	 (Extended
Product	Responsibility)	laws	on	the	books,	and	so	do	31	U.S.	states,	though	most
of	 them	 apply	 only	 to	 a	 narrow	 range	 of	 products,	 usually	 electronics.	 Only
Maine,	 as	 of	 2010,	 had	 a	 blanket	 EPR	 law	 on	 the	 books.	 The	 cradle-to-cradle
theory	was	developed	by	Swiss	economist	Walter	Stahel,	whose	 research	 in	 the
1970s	proved	that	every	extension	of	product	life	saved	massive	amounts	of	both
energy	and	resources.	More	than	three-quarters	of	industrial	energy	was	used	up
in	 mining	 and	 manufacturing	 and	 only	 a	 few	 percentage	 points	 ended	 up	 in
products.

But	 recycling,	 especially	 subsidized	 recycling,	 isn’t	 a	 panacea.	 You	 can	 only
recycle	if	there	is	too	much	stuff	already,	and	so	recycling	could	also	be	defined
as	a	license	to	manufacturers	to	do	harm.	It’s	true	that	you	can	turn	a	percentage
of	 garbage	 into	 energy,	 but	 you’re	 still	 producing	 garbage.	 And	 if	 you	 recycle
more	and	more,	you	end	up	at	a	point	of	diminishing	returns,	where	the	energy
expended	 on	 the	 recycling	 process	 is	 itself	 ruinous.	 For	 example,	 it	 would	 be
possible	to	rebuild	the	entire	U.S.	commercial	air	fleet	every	three	months	with
the	aluminum	cans	that	don’t	make	it	into	the	recycling	process;	but	if	we	recycle
ever	more	cans,	that	would	require	more	trucks	to	collect	the	extra	cans,	as	well



as	 more	 energy	 to	 run	 the	 trucks,	 and	 more	 trucks	 require	 more	 glass,	 steel,
rubber,	 which	 would	 require	 more	 iron	 and	 coal,	 which	 would	 require	 more
trucks	…	So	reducing,	rather	than	recycling,	is	the	answer.

If	energy	conservation	and	efficiency	is	the	“fifth	fuel,”	and	if	it	is	easy	to	do	with
current	technologies,	and	if	it	could	save	an	amount	of	oil	equivalent	to	getting
all	transport	off	fossil	fuels	entirely,	if	it	is	truly	a	no-brainer,	then	why	is	it	not
happening?	 Earlier	 I	 suggested	 four	 reasons:	 energy	 is	 priced	 too	 cheaply,
governments	are	dragging	their	feet,	clueless	consumers	are	dragging	theirs	too,
and	low	manufacturing	standards	operate	in	our	throwaway	culture.	I	could	also
add	 a	 few	 more:	 conservation	 is	 being	 undercut	 by	 the	 push	 for	 economic
growth,	and	more	people	need	more	stuff	–	 the	population	 issue	again.	But	 the
prime	 reasons	 remain	 consumer	 resistance	 and	 a	 political	 system	 in	 which
politicians	are	reaping	short-term	rewards	rather	than	turning	their	attention	to
long-term	 social	 benefits.	 The	 politicians	 need	 to	 be	 held	 to	 account.	 But	 that
means	 we	 the	 people	 have	 to	 put	 their	 feet	 to	 the	 fire.	 But	 we	 the	 people
sometimes	seem	to	be	the	no-brains	in	the	no-brainer	of	energy	improvement.
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FIX	ENERGY	(2)
Can	Alternative	Energies	Really	Save	Us?

“An	idea	is	salvation	by	imagination.”

–	Frank	Lloyd	Wright

YEARS	AGO	OUR	FAMILY	OWNED	a	one-room	cabin	in	the	Ontario	forests,	a	long	way	from
the	power	grid.	 It	was	heated	with	wood,	a	well	yielded	ample	clean	water,	an
outhouse	we	 dug	 ourselves	 served	 for	 a	 septic	 system.	We	 cooked	with	wood,
except	in	the	hot	lazy	summer	days	when	we	used	bottled	propane,	and	we	used
stove	oil,	or	kerosene,	for	 lighting,	or	Aladdin	lamps	that	gave	a	brilliant	white
light	but	were	finicky	to	adjust.	At	one	point	we	bought	a	small	solar	panel,	one
of	the	early	ones,	sturdy	but	a	little	clunky.	We	ran	its	leads	to	a	deep-storage	car
battery	and	hooked	up	a	couple	of	compact	fluorescent	light	bulbs.	And	there	it
was	–	free	light.	Free,	of	course,	after	we	had	paid	for	the	panel	and	the	battery
and	 the	 lamps,	 and	 after	 some	 factory	 somewhere	 had	 churned	 out	 all	 of	 the
above,	but	we	counted	it	as	free.

Then,	for	some	years	we	moved	abroad	and	seldom	visited	the	cabin,	but	after
a	while	we	went	back.	The	yard	was	overgrown	and	the	deck	a	shambles;	mice
had	been	 inside	and	made	a	 terrible	mess,	porcupines	had	 tried	 to	eat	 through
the	front	door,	and	a	bear	had	scraped	off	all	the	bug	screens	trying	to	see	inside.
But	 the	 lights	 still	went	on	when	we	 flipped	a	switch.	The	solar	panel	was	still
working.	The	battery	was	still	working.	And	of	course	the	sun	was	still	working.
That	was	the	magical	part.

That	would	be	called	renewable	energy	now,	though	renewable	 is	a	bad	word
for	it	–	forests	are	renewed	when	you	cut	them	down	and	they	regrow,	but	solar
power,	 and	wind	 and	 the	panoply	 of	 similar	 energies,	 aren’t	 renewable	 in	 that
sense.	 They	 just	 are	 –	 on-demand	 energy,	 permanently	 there,	 waiting	 to	 be
captured	 and	 used.	 Perhaps	 alternative	 energy	 is	 a	 better	 phrase,	 or	 sustainable
energy.	Because	sustainability,	after	all,	is	the	issue	at	hand.

These	alternative	energies	are	to	be	our	salvation,	are	they	not?	Sometimes,	the
rhetoric	 makes	 the	 whole	 thing	 sound	 so	 simple,	 and	 effortless.	 At	 least	 the
Worldwatch	 Institute	 thinks	 so:	 “[These	 technologies]	 are	 available	 now	 and
ready	 for	 rapid	scale-up.	Most	of	 them	are	experiencing	annual	growth	rates	 in
the	 double	 digits,	 with	 several	 in	 the	 20–50	 percent	 range.	 Once	 these
technologies	 are	 in	 place,	 the	 fuel	 for	 most	 of	 them	 is	 forever	 available	 and
forever	free.	The	current	technical	potential	of	renewable	resources	is	enormous	–



many	times	current	global	energy	use	…	Efficiently	delivered	energy	services	that
use	natural	energy	flows	will	protect	the	global	climate,	strengthen	the	economy,
create	millions	of	new	 jobs,	help	developing	countries	 reduce	poverty,	 increase
personal	and	societal	security	in	all	countries,	reduce	international	tensions	over
resources,	and	improve	the	health	of	people	and	ecosystems	alike.”1

The	same	authors	also	say	this:	“Every	country	has	large-scale	domestic	sources
of	renewable	energy.	Africa	has	the	most	in	the	world.	An	area	covering	less	than
4	percent	of	 the	Sahara	Desert,	 for	example,	could	produce	an	amount	of	 solar
electricity	 equal	 to	 current	 global	 electricity	 demand.	 The	 Middle	 East,	 India,
China,	 Australia,	 and	 the	 United	 States	 also	 have	 enormous	 solar	 resources.
China’s	 wind	 resources	 alone	 could	 generate	 far	 more	 electricity	 than	 that
country	currently	uses,	and	in	the	United	States	wind	energy	in	just	a	few	states
could	 meet	 total	 national	 electricity	 demand.	 Vast	 resources	 of	 geothermal,
biomass,	and	ocean	energy	are	also	found	throughout	the	world.”2

“RENEWABLES”	ARE	NOT	QUITE	SO	EASY

Is	 all	 this	 true?	 In	 a	way,	 yes.	But	 there	 are	 also	many	problems	with	 such	an
overly	optimistic	analysis.

They’re	not	entirely	“natural,”	these	technologies.	The	energy	may	be	free	and
eternal,	 but	 its	 capture	 is	 not.	 Wind	 turbine	 blades	 require	 a	 sophisticated
manufacturing	effort	and	continued	extraction	of	raw	materials	–	just	look	at	the
many	tons	of	steel	and	concrete	each	needs	to	anchor	it	to	the	ground.	China,	if	it
really	wants	 to	convert	a	 large	share	of	power	generation	 to	wind,	as	 it	 says	 it
does,	will	need	to	build	more	than	1	million	gigantic	turbines,	which	will	use	up
–	at	least	–	the	current	annual	world	production	of	both	steel	and	concrete.	These
devices	 also	 need	 to	 be	 periodically	 repaired	 and	 replaced.	 Solar	 panels,	 too,
require	the	assembly	of	sometimes	toxic	ingredients	using	complicated	industrial
processes,	 and	 the	 materials	 of	 which	 they	 are	 made	 are	 not	 inexhaustible.
Covering	 even	 1,000	 square	 kilometers	 of	 desert	with	 them	would	 be	 a	major
industrial	undertaking.

The	main	 alternatives	 are	 intermittent	 –	wind	doesn’t	 blow	 all	 the	 time,	 nor
does	the	sun	shine	all	the	time.	You	can	overcome	this	problem	to	an	extent,	as
Denmark	has	proved	with	wind,	but	it	remains	an	issue.	Because	of	the	capacity
problem	 this	 produces,	 eight	 gigawatts	 of	 wind	 or	 solar	 are	 usually	 needed	 to
replace	 three	 gigawatts	 of	 coal	 or	 nuclear.	 Efficient	 and	 large-scale	 storage	 of
intermittent	 power	 does	 not	 exist,	 except	 in	 the	 tons	 of	 water	 behind	 a
hydroelectric	dam.

Alternate	 energies	 are	 indeed	 experiencing	 double-digit	 growth,	 but	 from	 a
laughably	 tiny	 base,	 and	 to	 scale	 up	 to	 the	 extent	 needed	 would	 take	 a	 truly
heroic	effort.	The	numbers	remain	formidable	–	4	percent	of	the	Sahara	doesn’t
sound	like	much,	but	it	is	more	than	350,000	square	kilometers,	which	is	pretty



much	 the	entire	 country	of	Germany,	and	 that	area	would	have	 to	be	covered,
edge	 to	edge,	with	 solar	collectors,	millions	and	millions	of	 them,	and	 then	we
would	need	to	build	new	transmission	lines	to	get	the	resulting	power	somewhere
useful.	And	even	that	wouldn’t	get	you	close	to	powering	the	world,	only	yielding
enough	for	Europe	and	the	Middle	East.

Those	“vast”	resources	of	geothermal,	biomass,	and	ocean	energy	begin	to	look
not	so	vast	after	all.

There	is	nothing	untrue,	exactly,	in	the	claims	for	alternative	energies	–	enough
energy	really	does	fall	on	the	earth	every	40	minutes,	and	all	the	rest	of	it.	But	to
actually	 replace	 fossil	 fuels	 with	 alternatives	 (that	 is,	 to	 generate	 nearly	 90
percent	of	world	energy	use	in	new	ways)	will	take	the	mobilization	of	massive
resources	and	the	paving	over	of	large	swaths	of	country	with	solar	collectors	and
wind	 farms.	 Essentially,	we	will	 be	 industrializing	 the	 countryside,	 and	 that	 is
neither	politically	nor	economically	easy.	It	is	meretricious	to	suggest	that	it	is.

But	…	if	done	at	 the	scale	described,	with	all	 the	consequences	outlined,	 the
alternatives	can	indeed	come	close	to	eliminating	fossil-fuel	use	altogether.	Just
as	so	many	have	promised.

THE	POWER	OF	FALLING	WATER

Hydro	is	so	far,	and	for	the	foreseeable	future,	the	only	alternative-energy	source
to	 generate	 power	 on	 the	 scale	 of	 fossil	 fuels	 –	 more	 than	 a	 dozen	 times	 the
capacity	of	all	the	others.	Hydro	currently	generates	more	than	800	gigawatts	of
power,	and	another	130	gigawatts	are	under	construction,	much	of	 it	 in	the	far
reaches	 of	 Russia.	 To	 put	 that	 in	 perspective,	 that	 800	 gigawatts	 amounts	 to
about	one-third	of	global	electricity	consumption,	though	a	smaller	fraction	(one-
18th)	 of	 total	 energy	 consumption.	 China’s	 Three	 Gorges	 Dam	 alone	 has	 a
maximum	 output	 –	 not	 yet	 attained	 as	 of	 2010	 –	 of	 18	 gigawatts.	 Rivers	 are
ubiquitous,	and	some	form	of	hydro	power	is	developed	in	at	least	160	countries.

It’s	true	that	arguments	aplenty	can	be	mounted	against	dams,	which	is	where
hydro	energy	is	stored.	They	silt	up	–	their	 lifespan	isn’t	worth	the	capital	cost.
They	change	the	ecosystems	of	the	basins	in	which	they	squat,	and	if	big	enough
can	 even	 change	 regional	 climates.	 The	 truly	 big	 ones	 can	 set	 off	 small	 earth
tremors.	 Migrating	 fish	 are	 forever	 cut	 off	 from	 their	 spawning	 grounds.
Thousands	–	millions	–	of	people	have	been	displaced,	their	livelihoods	damaged,
their	 traditional	 practices	 destroyed.	 But,	 still,	 dams	 have	 their	 benefits,	 and
those	 benefits	 are	 considerable.	 The	main	 one	 is	 this:	 once	 built,	 hydro	 power
requires	no	fuel,	so	a	gigawatt	produced	saves	not	only	the	gigawatt’s	worth	of
emissions,	but	all	the	energy	that	would	have	gone	into	mining	the	fossil	fuel	in
the	first	place.	And	as	Denmark	and	Norway	have	amply	proven,	large	reservoirs
can	act	as	storage	devices	 for	 intermittent	alternative	energies	 that	can	then	be
tapped	at	will	–	it	is	much	easier	to	scale	up	or	down	a	hydro	plant	than	a	coal



generator.

The	Hoover	Dam,	built	in	the	Great	Depression	across	the	Colorado	River,	was
an	 important	 marker	 for	 “clean	 power.”	 Humans	 had	 been	 building	 dams	 for
thousands	of	years,	mostly	from	mud	and	stone,	and	often	from	wood,	 learning
from	 the	beavers	 and	other	 creatures;	 and	 in	 the	 century	before	Hoover,	many
dams	 had	 been	 built	 across	 many	 significant	 rivers,	 though	 none	 so	 wild	 and
apparently	irresistible	as	the	Colorado.	The	completion	of	the	Hoover	unleashed	a
flood,	if	that’s	the	right	term,	of	other	massive	projects.	In	Russia,	Stalin,	not	to
be	 outdone,	 began	 construction	 of	 the	 system	 of	 canals	 and	 barrages	 and
waterways	that	were	to	reach	from	the	White	Sea	to	the	Caspian	and	the	Sea	of
Azov,	 and	 began	 planning	 to	 reengineer	 Mother	 Volga,	 which	 runs	 through
Russia’s	 heartland.	When	 he	 had	 finished,	 the	 river	was	 really	 not	 a	 river	 any
more	 but	 a	 series	 of	 gigantic	 stepped	 reservoirs,	 some	 of	 them	 hundreds	 of
kilometers	long,	which	came	to	be	called	the	Volga	Cascade.	All	these	dams	were
equipped	 with	 hydroelectric	 schemes	 –	 it	 was	 Lenin,	 after	 all,	 who	 in	 1921
defined	 communism	 as	 “Soviet	 power	 plus	 the	 electrification	 of	 the	 whole
country.”	 Hydro	 would	 bring	 enlightenment,	 in	 all	 senses	 of	 the	 word,	 to	 the
masses.	The	same	thing	happened	on	the	Rhine	in	Europe,	which	like	the	Volga
can	 hardly	 be	 counted	 a	 river	 anymore,	 but	 a	 manmade	 channel	 lined	 with
concrete,	 scoured	 by	 periodic	 floods	 to	 eight	meters	 deeper	 than	 it	was.	 Dams
were	 built	 in	 China	 too,	 especially	 on	 the	 Yellow	 and	 the	 Yangtze.	 And	more
dams	on	the	Zambezi	and	the	Niger	and	the	Nile	in	Africa,	the	Paraná	in	South
America,	and	a	binge	of	dams	elsewhere.

In	 the	 1970s	 and	 1980s	 the	Government	 of	Quebec,	 through	 its	 state-owned
Hydro-Québec	 (the	 world’s	 largest	 hydro	 power,	 generating	 more	 than	 36
gigawatts	for	its	customers,	mostly	far	to	the	south)	built	a	veritable	cascade	of
dams	in	the	Canadian	northlands,	the	austere	home	of	the	nomadic	Cree	people.
No	fewer	than	eight	dams	were	constructed	in	the	James	Bay	area,	and	a	dozen
others	scattered	through	the	north,	some	of	them	immense:	the	overflow	spillway
of	the	Robert	Bourassa	Dam,	until	China’s	Three	Gorges	the	world’s	largest,	can
take	 twice	 the	 volume	 of	 the	 St.	 Lawrence	 River.	 The	 neighboring	 province	 of
Newfoundland	and	Labrador	has	put	up	the	Churchill	Falls	barrages,	a	series	of
dikes	 rather	 than	a	 single	dam,	but	having	 the	 same	effect	on	 the	environment
and	creating	a	reservoir	so	large	that	it	alone	generates	1	percent	of	the	world’s
total	hydroelectric	supply.

The	 numbers	 are	 startling.	 In	 1900	 there	were	 no	 dams	 in	 the	world	 higher
than	15	meters.	By	1950	 there	were	5,270,	 two	of	 them	 in	China.	Thirty	years
later	 there	were	 36,562,	 of	which	 no	 fewer	 than	 18,820	were	 in	 China.	 As	 of
2009,	 the	 number	 had	 climbed	 to	 45,000.	 The	 area	 covered	 by	 the	 world’s
hydroelectric	dams	would	completely	submerge	Britain,	with	Ireland	thrown	in.

So,	yes,	we	have	already	industrialized	a	good	part	of	the	world’s	countryside.

Can	hydro	power	grow	much	more?	Surely	all	the	world’s	most	accessible	rivers



have	already	been	exploited?	The	International	Hydro	Association	thinks	there	is
still	plenty	of	room	for	expansion.	The	James	Bay	Project	in	Canada	proved	that
major	 plants	 can	 be	 sited	 a	 very	 long	 way	 from	 customers,	 and	 in	 some	 very
hostile	 territory,	which	 implies	 that	many	of	 the	Siberian	 rivers	are	 themselves
exploitable.	Dams	will	likely	be	built	there,	too,	because	costs	are	reasonable,	in
the	 same	 range	 as	 coal.	 The	 IHA	 points	 out	 that	 Europe	 has	 exploited	 around
three-quarters	of	its	potential	sites	–	the	rest	are	either	technically	difficult	or	in
scenic	 areas	 beloved	 of	 national	 tourist	 boards	 –	 but	 that	 other	 places	 lag	 far
behind.

The	 association	 estimates	 that	 Africa	 could	 easily	 generate	 more	 than	 100
gigawatts,	up	from	10	currently.	The	late	unlamented	dictator	of	Congo,	Mobuto
Sese	 Seko,	 once	 proposed	 a	 barrage	 across	 the	 massive	 Congo	 River	 below
Kinshasa,	where	the	river	drops	steeply,	which	would	generate	enough	power	to
supply	half	 the	 southern	continent.	The	plan,	 if	 it	 can	be	dignified	with	 such	a
term,	died	when	he	was	bundled	 from	office,	but	 it	 could	be	 resurrected.	Asia,
too,	has	“huge	potential”	(there’s	that	huge	again,	with	no	numbers	to	set	against
it)	for	expansion.	In	total,	the	IHA	says,	global	capacity	could	easily	triple.	One
technology	 being	 examined	 is	 flow-through	 hydro,	 using	 instream	 turbines
instead	of	dams,	which	change	the	scenery	a	lot	less,	and	are	more	flexible.	This,
too,	 is	 a	 mature	 technology	 –	 grain	 mills	 and	 sawmills	 have	 been	 using
waterwheels	for	hundreds	of	years.	They	work	well	at	small	scale	–	less	than	one
megawatt,	 typically	 –	 and	 are	 useful	 in	 remote	 regions.	 Usefully,	 also,
environmentalists	like	them.

So	with	enough	investment,	and	if	both	local	and	environmentalist	squawkings
are	 muted,	 hydro	 could	 be	 scaled	 up	 to	 produce	 2.5	 terawatts	 in	 total,	 a
respectable	 proportion	 of	 global	 demand	 –	more,	 in	 fact,	 than	 the	 total	 global
electricity	demand,	and	a	good	piece	of	the	world’s	total	energy	use,	which	is	15
terawatts.	Look	to	see	most	of	the	remaining	wild	rivers	tamed,	however.

YOU	ARE	MY	SUNSHINE

There	are	two	solar	technologies,	photovoltaics	(chemical	conversion	of	sunlight
into	 electricity),	 and	 concentrating	 solar	 power,	 or	 CSP	 (using	 raw	 heat	 to
produce	 power).	 Each	 has	 its	 own	 variants	 and	 subtypes.	 The	 main	 practical
difference	between	them	is	that	photovoltaics,	or	solar	cells	as	they	are	generally
called,	are	mainly	used	in	distributed	functions,	for	local	use,	and	concentrating
solar	is	generally	used	in	much	larger	applications,	like	power	stations.

Together,	 the	 two	could	easily	provide	up	 to	one-fifth	or	even	one-quarter	of
electricity	needs,	and	with	further	development	could	go	higher,	making	this	the
most	 promising	 of	 alternative	 energies,	 maybe	 reaching	 four	 or	 even	 five
terawatts	of	the	15	needed.	Be	prepared	to	see	a	lot	of	landscape	industrialized	–
including	the	equivalent	of	a	Germany	here	and	there,	and	at	least	one	U.	S.	state



completely	 covered	with	mirrors.	Construction	on	 this	 scale	 is	not	a	 short-term
project.	 Nor	 is	 it	 environmentally	 benign.	 (It	 is	 true	 that	 there	 is	 a	 purely
theoretical	 third	 source	of	 solar	power,	 collectors	 in	 space	 “beaming”	power	 to
Earth	through	microwave	radiation,	but	the	scale	is	daunting	and	the	technology
still	purely	speculative.

Solar	cells	can	generate	power	almost	instantly,	in	very	small	amounts.	If	you
live	 in	 a	 decently	 sunny	 place,	 you	 can	 mount	 a	 few	 on	 your	 roof,	 and	 your
electricity	 bill	 goes	 down	 (you	 can	 even	 sell	 power	 back	 to	 your	 utility,	 every
homeowner’s	 fantasy).	 You	 can	 even	make	 solar	 cells	 the	 roof	 itself	 –	 in	 2009
Dow	Chemical	unveiled	a	residential	roof	shingle	in	the	form	of	a	solar	cell	that
can	 be	 nailed	 in	 place,	 as	 though	 it	were	 asphalt.	 You	 can	make	 them	 from	 a
wide	range	of	materials	–	Scientists	at	Cornell	University	have	used	blue	dyes,	the
same	stuff	that	colors	your	jeans	blue,	arranged	in	porous	stacked	sheets	to	make
solar	cells	cheap,	efficient,	and	easy	to	fabricate,	a	process	that	could	bring	the
price	 of	 solar	 low	 enough	 to	 be	 competitive	with	 burning	 coal.3	 You	 can	 even
make	 “glass”	 roadways,	 as	 tough	 as	 asphalt,	 that	 are	 themselves	 solar	 power
producers	 and	 that	 could	 end	 up	 paying	 for	 their	 own	 installation	 and
maintenance.	 A	 team	 at	 Stanford	 has	 invented	 cells	 that	 generate	 power	 from
heat	 as	 well	 as	 light,	 which	 would	 make	 them	 even	 more	 competitive	 with
traditional	fuels.4	No	wonder	solar	cells	are	the	fastest	growing	of	the	alternative
energies,	 currently	 expanding	 slightly	 faster	 than	 wind,	 at	 about	 50	 percent	 a
year.	Even	so,	by	2010	the	total	global	PV	capacity	came	to	only	21	gigawatts,
still	a	minuscule	amount.

On	larger	scales,	photovoltaics	are	more	problematic.	Solar	panel	output	varies
widely	 depending	 on	 latitude,	 but	 for	 a	 PV	 cell	 facing	 south	 and	 tipped	 to
latitude,	 you	 can	 get	 a	 year-round	 average	 of	 somewhere	 between	 15	 and	 20
watts	per	square	meter	–	when	the	sun	is	shining.	To	produce	a	single	gigawatt	of
electrical	 power	 through	 voltaics,	 about	 the	 size	 of	 a	 mid-sized	 power	 plant,
you’d	need	to	cover	 just	shy	of	70	square	kilometers,	 less	 than	wind,	but	much
more	concentrated	–	every	meter	covered	with	panels	–	and	therefore	unusable
for	other	purposes.

There	 are	 other	 ways	 of	 doing	 it,	 though.	 California	 Governor	 Arnold
Schwarzenegger	has	said	he	wants	1	million	roofs	in	the	state	covered	with	solar
panels,	aiming	thereby	to	produce	three	gigawatts	of	electricity	by	2017	–	still,
notice,	 a	 relatively	 tiny	 amount.	 But	 it	 could	 go	 bigger:	 a	 calculation	 by	 the
National	 Renewable	 Energy	 Laboratory	 (NREL)	 suggested	 that	 installing	 solar
panels	on	all	usable	residential	and	commercial	roof	surfaces	everywhere	in	the
country	 could	 provide	 the	 United	 States	 with	 about	 two-thirds	 of	 electrical
demand.	To	put	this	in	perspective,	the	agency	calculated	that	to	supply	enough
electricity	for	all	needs	for	everyone	would	require	about	100	square	meters	per
citizen,	which	in	the	U.S.	rounds	out	at	about	300,000	square	kilometers	in	total,
about	half	the	entire	state	of	Texas.	That	sounds	like	a	lot,	but	golf	courses	alone
currently	 occupy	 35	 square	meters	 per	 person,	 and	 airports	 another	 35,	 while



paved	roads	take	up	much	more	than	that.	If	we	turned	all	our	roads	into	solar
collectors,	 as	 we	 now	 can,	 that	 would	 provide	 enough	 power	 for	 the	 whole
country	and	more	besides.

The	 largest	 photovoltaic	 installation	 as	 of	 2009	was	 in	 Tucson,	 Arizona,	 4.6
megawatts	at	peak	capacity.	It	cost	two	and	half	times	as	much	as	a	conventional
generator	with	the	same	capacity,	and	is	not	anywhere	near	as	reliable.	Not	to	be
discouraged,	however,	in	2010	the	Arizona	Public	Service	Co.,	the	state’s	utility,
announced	a	15-megawatt	plant	to	be	built	at	Luke	Air	Force	Base	near	Glendale.

The	 ultimate	 limitation	 is	 easy	 enough	 to	 see:	 nightfall.	 And	 in	 places	 with
frequent	 cloud	 cover,	 generation	would	 fluctuate	wildly	 from	hour	 to	hour.	To
make	solar	voltaics	plausible	as	a	major	contribution	requires	large	installations
in	 sunny	 climes.	 Deserts	 are	 good.	 Deserts	 are	 excellent,	 in	 fact.	 It’s	 not
surprising,	 then,	 that	 the	most	 intensely	 solar-powered	 town	 in	America	 is	 tiny
Nipton,	California	(population	less	than	100,	85	percent	solar),	on	the	edge	of	the
Mojave	Desert.

The	 same	 thing	 could	 be	 said	 for	 the	 other	 solar	 technology,	 concentrating
solar	power,	or	CSP,	sometimes	called	solar-thermal:	deserts	are	its	natural	home.
Or	 even	 semi-deserts:	 In	 the	 stark	 countryside	 of	 Andalusia,	 near	 the	 ancient
Moorish	 city	 of	 Seville,	 is	 a	 slender	 and	 elegant	 white	 tower,	 40	 stories	 tall,
bathed	in	daytime	in	a	dazzling	halo	of	white	light.	It	 is	a	slightly	surreal	sight
there	 in	 the	 parched	 Spanish	 countryside;	 the	 brilliant	 rays	 that	 light	 up	 the
tower	 seem	at	 first	 glance	 to	 emanate	 from	 the	 tower	 itself,	 as	 though	 it	were
some	alien	object	 touched	down	on	Earth.	But	 instead	 the	 light	comes	 from	an
array	 of	 more	 than	 600	 finely	 polished	 steel	 mirrors	 filling	 several	 hectares
around	 the	 tower,	 focusing	 the	 sun’s	 rays	 on	 the	 top	 third	 of	 the	 tower	 itself,
where	the	light	and	the	heat	are	intensely	concentrated,	40	to	60	times	the	heat
of	the	sunshine,	easily	hot	enough	to	produce	steam	to	drive	a	turbine	to	produce
electricity.	 The	 Seville	 plant	 produces	 somewhere	 around	 50	 megawatts	 of
power,	not	enough	power	for	Seville,	but	a	decent	chunk	nonetheless.	It	produces
not	one	gram	of	greenhouse	gases.

CSP	is	not	a	new	technology	–	almost	every	kid	at	some	point	in	life	has	lit	a
paper	fire	by	concentrating	the	sun	with	a	magnifying	glass	or	polished	mirrors.
Simple	 machines	 that	 could	 run	 on	 CSP	 had	 been	 built	 by	 the	 end	 of	 the
nineteenth	century,	and	in	1913	an	American	inventor	called	Frank	Shuman	built
a	solar-thermal	pumping	station	in	Egypt,	using	five	62-meter	reflectors	of	glass
arranged	 in	 a	 parabola	 that	 focused	on	 a	water-filled	 tube;	 the	 resulting	 steam
connected	to	a	pump	that	moved	Nile	River	water	for	irrigation.	A	now	defunct
Israeli	 company	 called	 Luz	 International	 built	 large	 solar-thermal	 plants	 in
California’s	Mojave	Desert	in	the	1970s,	producing	more	than	300	megawatts	of
power.	Luz’s	system	used	oil	as	a	transfer	fluid.

These	systems	have	several	advantages	over	solar	panels.	They	are	cheaper	to
make,	for	one	thing	–	mirrors	are	not	as	finicky	to	manufacture	as	solar	cells	in



arrays.	 They	 are	 most	 useful	 when	 they	 are	 in	 large	 clusters	 –	 clusters	 large
enough	to	mimic	a	utility’s	typical	load.	The	heat	they	generate	is	more	reliable
than	the	energy	produced	by	photovoltaics	–	it	doesn’t	suddenly	dissipate	if	the
sun	goes	behind	a	cloud.	That’s	because	the	heat	can	be	stored	and	quite	easily
kept	 for	 eight	 hours	 or	more,	 and	 since	 they	 are	 at	 their	 best	 during	 the	 day,
when	 demand	 is	 highest,	 their	 slew	 rate	 (the	 rate	 at	which	 demand	 fluctuates
through	 the	day)	 is	not	 important.	Also,	 since	 they	use	 turbines	 to	produce	 the
actual	electricity,	they	can	cheaply	and	easily	be	supplemented	with	natural	gas
backup	boilers,	which	makes	them	even	more	reliable.

Storage	 remains	 a	 problem.	 Molten-salt	 and	 hot-water	 storage	 systems	 do
work,	and	can	be	ramped	up,	but	they	have	their	 limits.	No	batteries	exist	 that
can	 be	 applied	 at	 an	 industrial	 scale.	 Experiments	 are	 underway	 to	 enhance
capacitors,	which	 can	be	 charged	quickly,	 superconducting	magnets,	 flywheels,
and	more.	A	more	likely	solution	is	to	use	a	proportion	of	the	power	produced	by
CSP	to	produce	hydrogen,	which	could	then	either	be	burned	as	a	fuel	or	power
fuel	 cells,	 though	with	power	 losses	 at	 each	 conversion.	Others	have	 suggested
using	 compressed	 air,	 pumped	 into	 subterranean	 caverns,	 mines,	 and	 aquifers,
which	could	be	released	on	demand	to	drive	turbines	–	U.S.	natural	gas	utilities
already	 store	 8	 trillion	 cubic	 feet	 in	 underground	 reservoirs,	 so	 this	 is	 proven
technology.	 Solar	 thermal	 plants	 without	 storage	 can	 only	 operate	 about	 35
percent	 of	 the	 year,	 even	 in	 deserts;	 with	 molten-salt	 storage	 and	 other
technologies	the	figure	climbs	to	more	than	75	percent.

By	2010,	only	a	trivial	amount	of	CSP	had	been	constructed,	a	mere	600	or	so
megawatts,	not	even	enough	to	power	a	small	city,	but	there	are	dozens,	perhaps
hundreds,	of	projects	on	 the	books,	adding	up	 to	seven	gigawatts	or	 so	 in	 total
(which,	remember,	is	still	less	than	0.04	percent	of	global	demand).

In	1994	a	U.S.	Western	Governors	Association	report	suggested	that	the	solar
resource	 on	 “available”	 land	 in	 seven	 western	 states	 could	 generate	 6,800
gigawatts,	or	more	than	seven	times	the	electric	generating	capacity	of	the	U.S.
(They	weren’t	actually	suggesting	it	should	be	done	–	they	acknowledge	that	this
would	pretty	much	 cover	 all	 seven	 states	with	 solar	 generators,	 only	 excepting
urban	 areas,	 national	 parks,	 terrain	 with	more	 than	 a	 degree	 or	 two	 of	 slope,
privately	owned	 land,	 roads,	 and	 so	on.)	 Still,	 everywhere	you	 look,	plants	 are
being	built.	A	64-megawatt	plant	is	already	operating	near	Boulder	City,	Nevada.
Two	equally	 large	plants	are	being	built	near	Granada,	 in	Spain,	and	two	more
near	Seville;	 in	 the	Negev	Desert	 in	 Israel	a	150-megawatt	 system	that	 is	 to	be
expanded	 to	 500	 megawatts	 is	 being	 developed	 by	 a	 company	 named	 Solel,
which	 expects	 to	 spend	 $1	 billion	 in	 the	 construction.	 A	 California	 company,
BrightSource	 Energy,	 has	 in	 process	 a	 capacity	 for	 2.6	 gigawatts.	 Interior
Secretary	Ken	Salazar	announced	late	in	2010	that	the	Obama	administration	was
approving	another	gigawatt	in	the	Mojave	Desert	Commercial	CSP	plants	are	also
operating	 in	 Algeria,	 Morocco,	 and	 Israel.	 The	 cost	 of	 electricity	 produced
currently	runs	about	10	to	12	cents	per	kilowatt-hour,	more	expensive	than,	but



competitive	with,	conventional	fossil-fuel	generation,	and	of	course	invulnerable
to	 fuel-price	 fluctuations.	 The	 aim	 is	 to	 reduce	 this	 to	 somewhere	 around	 four
cents	by	2020.

In	 May	 2009,	 Prime	Minister	 Kevin	 Rudd’s	 government	 announced	 plans	 to
build	a	CSP	plant	in	Australia	that	would	generate	1,000	megawatts.	There	were
big	 plans	 elsewhere,	 too.	 In	 August	 2009	 India’s	 government	 approved	 a
“national	solar	mission,”	which	would	scale	up	the	country’s	three	megawatts	to
20	gigawatts,	a	huge	 leap	 that	would	 see	 solar	producing	almost	a	 sixth	of	 the
country’s	 power.	 A	 100-megawatt	 CSP	 plant	 was	 under	 construction	 in	 Abu
Dhabi	in	2010,	the	first	of	several	planned	for	the	Middle	East.

The	world	is	not	short	of	deserts.	America,	both	north	and	south,	has	enough,
and	 so	 do	 the	 Arabian	 Peninsula,	 Australia,	 and	 China.	 The	 greatest	 desert	 on
Earth,	 the	 Sahara,	 sits	 just	 south	 of	 one	 of	 the	 centers	 of	 greatest	 demand,
Europe.	Indeed,	the	Algerian	government	has	already	built	several	experimental
stations,	and	another	has	started	in	Morocco.

It	would	take	a	lot	of	land,	and	millions	of	mirrors,	but	it	could	be	done.

The	 numbers	 are	 persistently	 underestimated	 in	 the	 literature	 of	 alternative
energy,	a	point	cogently	made	by	Cambridge	physicist	David	MacKay.	A	common
figure	 is	 that	 the	world	 could	 be	 completely	 powered	 by	 a	 square	 of	 land	 100
kilometers	by	100	kilometers	 in	 the	 Sahara.	Another	 figure	mentioned	 in	news
reports	 (as	 recently	 as	 July	 2009	 in	 The	 Economist,	 for	 example)	 is	 that	 a
collecting	area	the	size	of	Austria	could	supply	the	world.	But	is	this	true?	Austria
covers	 a	 little	 more	 than	 80,000	 square	 kilometers.	 It’s	 a	 lot	 more	 than	 the
10,000	square-kilometer	figure,	but	will	it	do?

While	 it	 is	 true	 that	 some	 newer	 producers,	 such	 as	 Bright	 Source	 and	 the
developers	of	a	new	400-megawatt	 field	at	 Ivanpah,	 in	California,	 are	 claiming
35	watts	 or	 better	 per	 square	meter,	 this	 is	 a	 purely	 theoretical	maximum.	 In
practice,	15	watts	per	square	meter	 is	generous;	 the	plant	 in	 the	Mojave	Desert
yields	a	year-round	average	of	only	11	watts	per	square	meter.	To	get	to	15,000
gigawatts,	 you’d	 have	 to	 cover	 a	 square	 1,000	 kilometers	 by	 1,000	 kilometers,
bigger	than	France	and	Germany	combined	–	almost	a	tenth	the	size	of	Canada.
And	that’s	with	every	square	meter	covered,	edge	to	edge,	with	mirrors.5

Nevertheless,	 proposals	 to	 do	 something	 like	 it	 on	 a	 more	 limited	 scale	 are
circulating	in	Europe	and	the	Middle	East.	First	suggested	by	Prince	Hassan	bin
Talal	of	Jordan	at	 the	European	Parliament	 in	2007,	 the	notion	was	 to	use	 the
Saharan	hinterland	to	build	a	network	of	solar-thermal	plants,	and	to	use	high-
voltage	DC	power	lines	to	distribute	the	resulting	power	through	Europe.	(HVDC
is	 more	 stable	 for	 long-distance	 transmission,	 and	 loses	 less	 power	 along	 the
way.)	He	calculated	 that	one	 thousand	100-megawatt	plants,	 for	a	 total	of	100
gigawatts,	 would	 be	 plausible	 –	 not	 enough	 to	 cover	 Europe’s	 power
consumption,	but	a	nice	chunk	of	it.



The	 idea	 gained	 traction	 in	 July	 2009	 when	 Munich	 Re,	 a	 giant	 reinsurer,
hosted	a	meeting	of	20	of	the	word’s	largest	construction	companies,	and	invited
them	to	join	a	consortium,	called	DESERTEC,	to	study	and	eventually	build	a	host
of	 power	 plants	 in	 the	 region,	 and	 connect	 them	 to	 Europe.	 The	 meeting
calculated	 the	 cost	 of	 supplying	 perhaps	 15	 percent	 of	 the	 region’s	 needs	 at	 a
very	 reasonable	 $460	 billion,	 including	 about	 20	 trans-Mediterranean	 power
lines.	In	the	last	week	of	2009,	the	World	Bank	ponied	up	$5.6	billion	under	its
Clean	Technology	Fund	to	speed	up	Saharan	deployment	of	CSP.	The	aim	was	to
add	a	gigawatt	or	two	through	a	number	of	projects	in	Algeria,	Egypt,	Morocco,
Tunisia,	and	Jordan.	In	the	U.S.,	more	than	enough	desert	land	is	available	in	the
arid	southwest	to	supply	all	the	country’s	electricity	needs	–	as	long	as	we	don’t
mind	 paving	 over	 some	 of	 the	 most	 beautiful	 deserts	 on	 earth	 with	 gleaming
mirrors.

“By	 2050,	 the	 world	 could	 be	 getting	 a	 quarter	 of	 its	 electricity	 from	 solar
power,”	the	International	Energy	Association	suggested	in	May	2010.

THERE	IS	ALWAYS	WIND	–	SOMEWHERE

If	expectations	are	moderate	–	don’t	expect	wind	to	do	the	 job	on	its	own,	and
don’t	expect	the	construction	effort	to	be	either	small	or	invisible	–	wind	power
can	 make	 a	 significant	 difference.	 With	 large	 deployments	 offshore	 and	 even
larger	installations	on	the	plains	of	the	U.S.	and	China,	each	covering	thousands
of	 square	 kilometers,	wind	 could	 contribute	 somewhere	 around	 one-seventh	 of
global	demand.	It	won’t	do	it	soon,	however.

Everyone	agrees	there	is	a	lot	of	wind.	Wind,	after	all,	is	a	consequence	of	the
Earth’s	being	a	slightly	squashed	ball,	and	therefore	some	parts	being	hotter	than
others.	Hot	here,	cooler	 there	–	wind.	High	pressure	here,	 low	pressure	 there	–
wind.	There	are	prevailing	winds,	trade	winds,	steady	winds,	intermittent	winds,
seasonal	winds,	mountain	winds,	 sea	 breezes,	 storms,	 cyclones,	 and	 tornadoes.
There	 is	 always	 wind,	 somewhere.	 A	 couple	 of	 researchers	 published	 a	 global
assessment	of	winds	in	the	June	2005	issue	of	Journal	of	Geophysical	Research	–
Atmospheres,	 and	 found	 that	winds	 averaged	 6.9	meters	 a	 second	 at	 80	meters
altitude,	and	represented	some	72	terawatts	of	energy	(or	54	million	tons	of	oil
equivalent),	nearly	five	times	the	total	global	energy	budget.	So	if	only	one-fifth
of	 this	 energy	 could	be	 captured,	 it	would	 satisfy	all	 the	world’s	 energy	needs.
Nevertheless,	 as	 authors	 Cristina	 L.	Archer	 and	Mark	 Z.	 Jacobson	 put	 it	 rather
delicately,	“several	practical	difficulties	intervene.”

It’s	 these	“difficulties”	that	are	so	often	glossed	over	by	the	propagandists	 for
alternative	energies,	who	prefer	to	see	just	possibilities	and	potentials.

The	main	problems	are	these:	Wind	doesn’t	blow	all	the	time;	there	is	always
wind	 somewhere,	 but	 not	 always	 where	 you	 want	 it;	 and	 storage	 of	 wind-
produced	 electricity	 is	 only	 sometimes	 possible.	Wind	 sometimes	 blows	 far	 too



strongly.	Even	the	sturdiest	 turbines	are	not	 immune	to	typhoons.	The	windiest
places	 are	 sometimes	 a	 long	way	 from	where	power	 is	 needed.	And	 to	 capture
“just	20	percent”	of	global	wind	energy	would	require	installations	on	a	scale	far
beyond	our	industrial	civilization,	and	would	turn	our	world	into	a	factory	floor.

Many	 of	 these	 problems	 can	 be	 overcome	 –	 but	 not	 all	 of	 them.	 Take	 the
intermittency	issue.	Linking	multiple	wind	farms	together	can	virtually	eliminate
what	are	called	“low	wind	speed	events,”	known	to	the	rest	of	us	as	calm	days.
The	argument	is	that	while	individual	windmills	and	wind	farms	are	intermittent,
the	sum	of	all	wind	farms	is	not.	This	is	true,	but	you	would	have	to	build	many
more	wind	farms	than	you	would	otherwise	need	to	make	the	problem	go	away.
A	study	in	the	Journal	of	Applied	Meteorology	and	Climatology	in	November	2007
found	that	connecting	19	wind	farms	in	a	800-by-800-kilometer	area,	a	network
in	 the	 American	 Midwest	 could	 supply	 reliably	 constant	 power	 (what	 the
engineers	call	“baseload	power”)	at	more	than	a	 third	of	 the	network’s	average
production.6	That	still	means	building	three	times	as	many	wind	farms.

Long	 calm	 periods	 are	more	 difficult,	 but	 solutions	 do	 exist.	 Denmark	 copes
with	 fluctuations	 by	 selling	 the	 Norwegians	 their	 surplus	 production	 in	 windy
times.	Norway	has	plenty	of	hydroelectric	power,	which	can	be	easily	cranked	up
or	 down	 as	 demand	 varies.	 The	 “saved”	 hydro	 power	 is	 then	 sold	 back	 to	 the
Danes,	 at	 a	 higher	 price	 to	 justify	 the	 “storage,”	 when	 the	 wind	 isn’t	 blowing
there.	The	system	as	a	whole	therefore	has	considerable	security.	(The	same	thing
has	happened	in	Portugal,	though	there	the	hydro	resources	are	within	national
borders.)	 But	 not	 everyone	 has	 helpful	 neighbors	 with	 large	 hydroelectric
capabilities	or	hydro	schemes	of	their	own.

A	 second	 storage	method	 involves	using	a	 fleet	 of	plug-in	 electric	 cars	 (we’ll
come	back	to	this	idea)	as	a	highly	decentralized,	or	distributed,	storage	device.
At	 times	 of	 high	 demand	 or	 low	 production,	 the	 fleet	 could	 turn	 its	 meters
backwards	 and	 discharge	 power	 into	 the	 grid.	 The	 amount	 of	 electricity	 that
could	be	 liberated	 in	 this	way	 is	not	 inconsiderable;	even	 if	only	a	 third	of	 the
available	 cars	 in	 the	U.S.	were	 “donors,”	 and	 each	 gave	 only	 20	 percent	 of	 its
charge,	that	would	amount	to	as	much	as	two	quite	large	hydroelectric	dams.	All
the	cars	 in	such	a	 fleet	would	hold	a	potential	60	gigawatts,	a	 (small)	country-
sized	capacity.

Along	with	solar	panels,	wind	is	the	fastest-growing	alternative	energy	source.
It	has	been	expanding	by	an	average	35	percent	over	the	past	five	years,	and	it
still	accelerating.	But	while	it	is	growing	quickly,	its	total	is	tiny	–	in	2009,	taking
into	account	varying	efficiencies,	a	mere	1.5	percent	of	world	electric	power	was
generated	by	wind.	To	put	 that	 into	everyday	 terms,	 if	 scaled	down	to	a	single
house,	wind	now	generates	 enough	 energy	 to	 power	 your	 television	 and	 a	 few
lights.	To	power	the	rest	of	your	house	and	all	its	appliances,	you	are	still	using
coal	and	oil.

The	 total	 installed	 wind	 capacity	 in	 2010	 was	 about	 140	 gigawatts,	 and	 at



current	 rates	 could	 reach	 1,500	 gigawatts,	 or	 10	 percent	 of	world	 demand,	 by
2020.	More	wind-generating	 capacity	 is	 now	 being	 built	 than	 for	 coal	 and	 gas
combined.

Clearly,	wind	can	deliver	economical	power	and	could	be	scaled	up	to	provide
a	 substantial	portion	of	electricity	demand.	But	 remember	 that	while	wind	 is	a
perpetual	motion	machine,	more	or	 less,	wind	farms	can	only	generate	a	paltry
amount	of	electricity	per	square	meter	–	really	not	much	more	than	20	watts	at
peak	 capacity	 at	 good	wind	 sites,	 and	 often	much	 less	 than	 that,	 down	 to	 one
watt,	 at	 an	 average	wind	 speed	 of	 six	meters	 per	 second,	 or	 22	 kilometers	 an
hour.	Case	 studies	 of	 10	U.S.	wind	 farms	 found	 that	 not	 one	was	 averaging	 as
much	as	four	watts	per	square	meter.7	So	you’d	need	a	lot	of	land.	Wind	farms	at
sea	do	better,	because	the	winds	are	steadier	there.	The	world’s	largest	offshore
wind	farm,	Thanet	off	the	Kentish	coast	of	Britain,	can	generate	a	potential	300
megawatts	(about	a	third	of	a	gigawatt)	at	full	capacity,	but	will	need	341	giant
turbines,	 each	 115	 meters	 tall,	 to	 do	 so	 –	 a	 formidable	 (and	 expensive)
manufacturing	 and	 maintenance	 task.	 Google	 may	 go	 one	 better,	 or	 at	 least
bigger.	The	company	is	eyeing	an	offshore	corridor	of	wind	farms	up	the	eastern
seaboard	of	 the	U.S.	whose	 installed	capacity	 (if	 it	ever	gets	built)	 could	easily
double	the	total	currently	generated.

A	 meticulous	 study	 of	 China’s	 wind	 potential	 by	 American	 and	 Chinese
scientists	made	the	rather	startling	forecast	that	wind	could	“accommodate	all	of
the	 demand	 for	 electricity	 projected	 for	 2030,	 about	 twice	 current
consumption.”8	 Nowhere	 did	 the	 report	 mention	 the	 number	 of	 wind	 turbines
that	 would	 be	 necessary	 to	 do	 this	 extraordinary	 thing,	 but	 to	 get	 from	 the
current	wind	production	of	12.2	gigawatts	(0.4	percent	of	China’s	consumption)
just	to	the	current	national	total	consumption	of	792.5	gigawatts	would	require	a
more	than	sixtyfold	increase	in	capacity.	To	double	China’s	current	consumption,
you’d	need	somewhere	around	31,000	wind	farms	of	50	megawatts	each;	at	1.5
megawatts	 per	 turbine	 that	would	be	more	 than	 a	million	 such	 turbines	 –	 and
that’s	at	100	percent	efficiency.	You’d	have	to	at	least	triple	that	number	to	get	a
really	 good	 efficiency	 of	 30	 percent,	 and	 even	 then,	 that’s	 assuming	 the	 wind
blows	all	the	time,	everywhere.

Nor	does	the	study	say	how	much	land	would	be	needed	–	except	to	note	that
all	of	China	was	included	in	the	study,	with	the	exception	of	forested	areas,	land
occupied	by	permanent	snow	or	ice,	areas	covered	by	water,	and	land	identified
either	as	developed	or	urban.	But	if	the	calculation	of	20	watts	per	square	meter
is	 correct	 (at	 an	 average	 wind	 speed	 of	 22	 km/hr),	 to	 meet	 China’s	 current
consumption	with	wind	 power	 alone	would	 require	 somewhere	 around	 40,000
square	 kilometers	 of	 land,	 in	 the	 unlikely	 event	 that	 all	 the	 turbines	 were
working	at	full	speed	all	the	time.	You’d	almost	certainly	need	at	least	twice	that,
or	perhaps	three	times,	to	achieve	anything	near	reliability.	That’s	an	Austria	and
a	 half.	 To	 double	 Europe’s	 current	meager	 4	 percent	 of	 electricity	 from	wind,
you’d	need	an	additional	1,500	very	large	wind	farms.



In	the	U.S.,	 the	Department	of	Energy	has	estimated	there	are	about	435,000
square	kilometers	of	 land	(as	big	as	Germany	and	Austria	combined)	that	could
be	 exploited	 for	wind	without	 trampling	 on	 too	many	 legal	 toes	 or	 raising	 too
many	 interest-group	 hackles.	 That	 would	 be	 the	 equivalent	 of	 covering	 all	 of
California	with	windmills.	In	that	gigantic	space,	you	could	generate	a	plausible
and	 reasonably	 reliable	 2,900	 gigawatts,	more	 than	 enough	 –	 almost	 a	 fifth	 of
world	 energy	 consumption.	 So	 it	 could	 be	 done,	 if	 you	 don’t	 mind	 looking	 at
windmills	in	every	direction,	everywhere,	because	there	would	be,	quite	literally,
millions	of	them.

A	real	advantage	for	wind	over	conventional	generating	fuels	is	its	modularity
–	that	is,	wind	farms	can	be	built	small	and	scaled	up	easily.	A	half-built	nuclear
power	 station	 is	 useless;	 a	 half-built	 wind	 farm	 generates	 power	 from	 turbine
one.	Wind	farms	can	easily	be	built	on	demand,	and	installed	typically	within	a
year.	 In	 addition,	wind	 turbines	 can	 be	 built	 large	 or	 small,	 greatly	 increasing
their	 appeal	 to	 small	 companies,	 and	 even	 individuals.	 Instead	 of	 needing	 a
massive	mining	company	to	extract	the	resource,	anyone	can	harness	wind.

Yes,	 large	wind	 farms	need	more	 space	 than	 fossil-fuel	 or	nuclear	plants.	On
the	 other	 hand,	 most	 of	 their	 “footprint”	 is	 empty	 and	 can	 be	 used	 for
agriculture.	No	space	is	needed	for	dumping	waste.	Sheep	graze	peacefully	below
them.	Corn	grows	happily	in	the	avenues	between	them.	They	emit	nothing,	no
greenhouse	gases,	no	toxic	emissions.	Ever.

AND	THE	ALSO-RANS

Most	 of	 the	 other	 alternative	 energies	 are	 intriguing,	 some	 are	 promising,	 but
almost	 all	 remain	 at	 what	 is	 politely	 called	 the	 “precommercial”	 stage,	 which
essentially	means	that	entrepreneurs	think	they	can	be	made	to	work,	but	have
yet	to	prove	it.	We	should	plan	for	them,	but	a	salvation	plan	based	on	them	is
destined	to	fail.

Biomass,	 which	 essentially	 means	 energy	 derived	 from	 living	 things,	 mostly
plants,	is	currently	the	best	known	alternate,	and	ethanol	its	best-known	product.
Most	 ethanol	 is	 derived	 from	 corn	 or	 sugarcane,	 and	 is	 already	 a	 viable
technology.	But	it	does	not	represent	salvation	–	or	even	sensible	policy.	Raising
corn	uses	too	much	land,	too	much	water,	and	causes	more	ecological	harm	than
it	 alleviates.	 Continuous	 harvesting	 even	 of	 “waste”	 plant	 matter	 for	 ethanol
removes	 essential	 nutrients	 from	 the	 soil,	 impoverishing	 agricultural	 land
everywhere.

Algae,	on	the	other	hand,	while	tricky	to	grow	and	manipulate,	promise	a	high-
quality	product	 that	does	not	need	much	 treatment	 to	become	biodiesel.	 In	 the
summer	 of	 2009,	 eco-campaigners	 were	 agog	 at	 news	 reports	 emanating	 from
their	old	enemy	ExxonMobil	 in	Texas.	That	dinosaur	of	dinosaurs,	champion	of
climate-change	 deniers,	 funder-in-chief	 of	 obfuscating	 science,	 the	 very	 face	 of



the	Oil	Economy,	was	itself	investing	heavily	in	algae.	To	make	oil!	The	company
was	injecting	$600	million	into	a	“research	alliance”	with	Synthetic	Genomics,	a
biotechnology	company	in	California	founded	by	Craig	Venter,	the	hard-driving	–
and	self-aggrandizing	–	entrepreneur	who	had	beaten	the	scientific	establishment
a	few	years	earlier	to	a	blueprint	of	the	human	genome	and	early	in	2010	created
“the	 very	 first	 life	 form	with	 a	 computer	 for	 a	 father.”	 Venter	 already	 had	 on
board	 another	 oil	 giant,	 BP,	 recently	 an	 even	 bigger	 bête	 noir	 of	 the	 greenies.
This	interesting	alliance	was	setting	out	to	develop	high-yielding	algae	strains	for
turning	into	biofuel	on	an	industrial	scale.	New	genes	have	been	inserted	into	the
algae	to	create	new	“secretion	pathways”	that	cause	the	algal	cells	 to	expel	 the
oil	almost	as	soon	as	they	have	manufactured	it.	 It	 then	floats	 to	the	surface	of
the	pond,	to	be	skimmed	off	like	cream	and	turned	into	biodiesel.	The	algae	are
also	engineered	to	make	more	oil	than	their	wild	counterparts.

A	 third	 Big	Oil	 company,	 Shell,	 is	 also	 investing	 in	 pond	 scum	 –	 planktonic
marine	algae,	 the	 little	single-celled	plants	 that	make	their	home	in	the	world’s
oceans.	The	company	running	the	Hawaii-based	operation	is	called	Cellana,	and
is	based	on	research	by	John	Cullen	of	Dalhousie	University	in	Halifax,	who	has
been	 screening	different	algae	 strains	 for	 those	 that	produce	 the	highest	yields.
No	 genetic	 engineering	 is	 needed	 –	 the	 algae	 are	 native	 to	 the	 seas	 around
Hawaii,	and	therefore	pose	no	pollution	problems.	Cellana	claims	that	the	algae
can	produce	15	times	more	oil	per	hectare	than	rape	or	palm	soya.	Since	they	are
marine	 creatures,	 they	 need	 no	 fresh	 water,	 a	 sticking	 point	 for	 other	 scum
products.	A	test	facility	called	the	Kona	Pilot	facility	was	running	by	the	middle
of	2009.

While	it’s	good	that	algae	consume	CO2,	so	far	all	the	algae	plans,	except	the
Hawaii	one,	use	huge	amounts	of	water.	Thousands	of	cubic	meters	of	water	are
needed	 to	 fill	 their	 tanks,	 to	 keep	 their	 temperature	 constant,	 and	 to	 replace
evaporation.	With	a	global	water	crisis	building,	 this	 is	a	consequence	we	can’t
ignore.

A	few	months	before	the	ExxonMobil	announcement,	there	was	another,	even
more	intriguing	one,	from	a	company	called	Amyris,	also	from	California.	Amyris
has	 a	 solid	 reputation	 among	 pharmacologists;	 its	 biochemists	 are	 famous	 for
sophisticated	 tweaking	of	nature’s	 tropical	bounty	 to	produce	useful	drugs.	But
this	announcement	had	nothing	to	do	with	pharmacology;	Amyris	was	going	into
partnership	with	a	Brazilian	company	to	turn	sugarcane	into	a	hydrocarbon	fuel
very	 similar	 to	diesel,	 as	an	alternative	 to	 the	now	controversial	 ethanol.	What
Amyris	 calls	 its	 “renewable	 diesel”	 has	 already	 been	 licensed	 by	 the	 U.S.
Environmental	 Protection	 Agency	 as	 a	 fuel	 acceptable	 for	 commercial	 sale.
Company	biochemists	have	reengineered	the	metabolism	of	yeast,	allowing	it	to
ferment	 sugar	 into	 a	 pure	 hydrocarbon	 fuel	 that	 is	 more	 energy-dense	 than
ethanol	and	blends	easily	with	diesel.

Then,	 early	 in	 2010,	 U.S.	 researchers	 suggested	 they	 had	 found	 a	 way	 to



reengineer	our	old	friend	E.	coli,	implicated	in	so	many	intestinal	upsets,	to	react
with	plants	to	produce	biodiesel	directly.

So	biofuels	are	promising,	and	might	well	come	to	 three	 terawatts	or	more	–
sometime.	But	not	yet,	and	not	without	considerable	advances	in	the	science.

What	about	Earth’s	thermal	energy	–	“reaping	the	heat	of	hellfire,”	as	one	lyrical
geothermal	engineer	has	put	it?

We	 know	 that	 under	 the	 surface	 the	 Earth	 is	 hot.	 We	 know	 this	 not	 just
because	 that’s	 where	 hell	 is	 conveniently	 situated,	 –	 it	 was	 the	 major
monotheisms	like	Christianity	that	invented	the	charming	notion	of	hellfire	–	but
from	the	evidence	of	our	senses.	The	deepest	mines	are	 the	hottest	mines	–	 the
world’s	deepest,	 in	Johannesburg,	goes	through	25	tons	of	 ice	every	day	just	to
keep	the	working	temperature	bearable.	We	know	it	because	every	now	and	then
molten	 rock	 bubbles	 to	 the	 surface	 through	 volcanic	 vents;	 the	 geysers	 of
Yellowstone	are	hot	because	a	magma	chamber	not	far	down	keeps	them	boiling
briskly.	We	also	know	it	through	much	more	mundane	matters:	in	cooler	climes,
to	keep	buried	water	pipes	from	freezing	in	the	winter,	they	must	be	situated	a
meter	 or	 two	 below	 the	 surface,	where	 the	 ambient	 temperature	 is	 always	 the
same	–	warm.	A	warmth	that	can	be	tapped.

The	deep	mantle	stays	hot	for	several	reasons.	It	started	out	that	way,	for	one
thing,	when	the	Earth	first	started	to	accrete	from	space	debris,	and	great	masses
cool	 slowly.	 But	 the	 mass	 of	 the	 material	 pressing	 down	 on	 the	 core	 creates
pressure,	 and	 pressure	 creates	 heat	 through	 kinetic	 energy.	 This	 heat	 is	 then
supplemented	by	radioactive	decay;	in	some	ways,	the	Earth	is	a	massive	nuclear
reactor.	So	we’re	sitting	on	a	molten	core	of	heavy	metals	and	rock.	The	place	we
make	 home,	 the	 Earth’s	 crust,	 is	 just	 a	 thin	 cool	 scum	 on	 the	 surface	 of	 this
gigantic	pool	of	heat.

So	why	don’t	we	make	use	of	this	free	and	eternal	heat?

We	do	–	but	not	very	well.	And	we	don’t	do	it	very	well	because	the	difficulties
are	 daunting.	 Rocks	 don’t	 conduct	 heat	 easily,	 and	 the	 deep	 reservoir	 of	 heat
seeps	to	the	surface	very	slowly.	In	fact,	the	amount	of	heat	reaching	the	surface
is	 only	 about	 one-tenth	 of	 a	 watt	 per	 square	 meter,	 a	 tiny	 fraction,	 about	 a
thousandth,	of	the	energy	the	sun	delivers	directly	to	the	surface.

Those	places	that	do	produce	power	from	geothermal	sources	generally	sit	on
shallow,	high-temperature	regions	of	permeable	and	high-porosity	rock,	making
them	relatively	easy	to	exploit	–	places	like	Iceland,	Costa	Rica,	El	Salvador,	and
Kenya.	 A	 plant	 at	 Larderello,	 in	 Tuscany,	 has	 been	 generating	 a	 steady	 half-
gigawatt	for	decades;	the	Geysers	generating	station	in	California	contributes	1.7
gigawatts	 to	the	national	grid,	and	a	new	50-megawatt	generating	facility	went
online	 in	 Nevada	 in	 2009.	 If	 added	 up	 globally,	 24	 countries	 generated	 56
gigawatts	of	geothermal	energy	 in	2005,	 less	 than	half	a	percent	of	 the	world’s
total	 energy	 consumption.	 But	 other,	 larger	 projects	 are	 planned.	 Australia’s



Cooper	Basin	alone	may	soon	generate	up	to	12.5	gigawatts,	a	decent	portion	of
current	world	production.

A	 number	 of	 estimates	 have	 put	 the	 potential	 much	 higher.	 One	MIT	 study
suggested	 that	 injecting	 water	 into	 three-kilometer-deep	 holes	 drilled	 into	 the
rock	–	a	depth	at	which	ambient	temperatures	exceed	100	degrees	Celsius	–	could
potentially	 liberate	 enough	 heat	 to	 generate	 up	 to	 100	 gigawatts	 in	 the	 U.S.
alone.	 If	 this	potential	can	be	extrapolated	globally,	 it	 suggests	 that	geothermal
could	rival	hydroelectricity	in	output,	potentially	reaching	as	high	as	6.6	percent
of	current	global	demand.	It	would	be	expensive	–	no	one	seems	to	have	worked
out	just	how	expensive	–	but	it	would	have	several	major	advantages.	It	would	be
a	steady,	virtually	 inexhaustible	energy	without	 the	 fluctuations	 to	which	other
alternatives	are	so	prone,	and	so	could	provide	reliable	baseload	energy.

But	 like	 the	 other	 alternatives	we’ve	 explored,	 geothermal	 is	 not	without	 its
hazards	 and	 drawbacks.	 Injecting	 water	 into	 deep	 and	 very	 hot	 rock	 fractures
could	 trigger	 substantial	earthquakes.	 Its	exploitation	would	demand	heavy	use
of	 water,	 scarce	 in	 many	 geologically	 active	 parts	 of	 the	 world;	 it	 also	 risks
bringing	 toxins	 to	 the	 surface	 that	 could	 be	 released	 into	 underlying	 aquifers,
contaminating	drinking	water.	Many	volcanic	vents	emit	carbon	dioxide,	which
mining	their	heat	would	exacerbate.	We	don’t	want	to	substitute	one	high-carbon
energy	source	as	a	way	of	doing	away	with	another	high-carbon	energy	source.

Hurricane	Bill,	the	first	major	storm	of	the	2009	Atlantic	hurricane	season,	roared
past	my	little	corner	of	the	world	a	few	days	before	I	came	to	write	this,	on	his
way	 to	 eventual	 wind-down	 and	 oblivion	 in	 the	 far	 northeastern	 ocean.	 Bill
stayed	 decently	 out	 to	 sea,	 and	 his	 Category	 2	 winds	 produced	 only	 gales	 on
shore,	 but	 the	waves	 he	 swelled	 up,	 those	were	 another	matter.	 Ten,	 even	 12
meters	by	the	time	they	made	landfall	on	our	rocky	beach,	they	came	ashore	with
a	terrific	roar,	swept	over	the	beach,	took	out	our	boardwalk	and	shoved	it	rudely
into	 the	woods,	10	or	20	meters	 inland,	uprooting	several	mature	 trees	as	 they
did	 so.	 It	 was	 a	 reminder	 –	 though	 we	 in	 the	 hurricane’s	 path	 seldom	 need
reminding	–	of	the	power	inherent	in	the	winds	and	the	oceans.	If	only	some	of
that	ocean	power	could	be	 tapped	and	put	 to	use,	a	massive	amount	of	energy
would	be	at	our	disposal.

People	have	been	dreaming	of	harnessing	the	sea	for	as	many	millennia	as	men
have	 ventured	 out	 in	 boats,	 but	 so	 far	 it	 remains	 a	 marginal	 technology.	 The
European	Ocean	Energy	Association	suggests	that	the	potential	global	resource	is
somewhere	 between	 one	 and	 10	 terawatts,	 but	 even	 those	 enthusiasts
acknowledge	only	a	small	fraction	is	recoverable,	requiring	a	huge	investment	for
a	modest	yield.	A	prudent	guess	is	that	ocean	power	could	yield	half	a	terawatt
by	2050.	Nice,	but	not	really	significant.

The	oceans	 can	yield	up	 three	 kinds	 of	 kinetic	 energy	 –	 that	 inherent	 in	 the
tides,	 the	power	of	waves,	 and	 the	vast,	 slow,	 relentless	power	of	 the	currents.
Ingenious	methods	have	been	proposed	to	harness	all	three.



Tides	can	be	harnessed	in	different	ways.	The	most	common	is	 impoundment
of	high	tides	behind	dams	or	barrages,	which	then	turn	turbines	as	the	water	is
allowed	to	run	free.	This	reservoir	works	rather	like	a	hydroelectric	dam,	except
that	it	fills,	rapidly,	twice	a	day,	and	usually	the	fall	is	not	as	great,	even	where
the	tides	tend	to	be	higher	than	the	norm.	Nova	Scotia	Power	has	been	running	a
small	plant	on	the	Bay	of	Fundy	for	more	than	20	years,	generating	a	modest	20
megawatts	 or	 so	with	 clockwork	 regularity.	 The	 plant	 on	 the	Rance	 estuary	 in
Brittany	 near	 Saint-Malo,	 rated	 at	 240	megawatts,	 remains	 the	 world’s	 largest
tidal-power	 plant	more	 than	 40	 years	 after	 it	 came	 into	 use,	 though	 its	 actual
delivery	of	power	 is	 closer	 to	60	megawatts.	Other	 test	 plants	 are	operating	 in
Ireland,	Norway,	and	elsewhere.

In	2008	the	British	government	resurrected	an	old	plan,	dating	back	as	far	as
1925,	 to	 place	 a	 barrage	 across	 the	 Severn	 estuary,	 the	 mouth	 of	 England’s
longest	 river.	 It	 was	 not	 a	 trivial	 plan:	 the	 barrage	 would	 have	 to	 stretch	 16
kilometers	 across	 the	 estuary,	 from	 Cardiff	 to	 Weston-Super-Mare,	 and	 a
guesstimate	 is	 that	 the	 bill	would	 come	 in	 at	 around	 $30	 billion.	With	 tides	 a
substantial	15	meters	on	average,	 second	only	 to	 the	Bay	of	Fundy,	and	a	 tidal
pool	of	500	square	kilometers,	the	estuary	could	potentially	deliver	more	than	15
gigawatts	of	power	(though	the	current	plan	calls	for	only	half	that,	because	the
turbines	 would	 operate	 only	 as	 the	 tide	 ebbs,	 not	 both	 ways).	 Still,	 even	 that
would	be	4	percent	of	Britain’s	electricity	consumption.

Putting	a	barrage	across	the	Bay	of	Fundy,	the	world’s	champion	tidal	site,	 is
not	practical.	It	would	have	to	be	more	than	100	kilometers	long,	and	at	least	20
meters	high,	and	would	necessarily	have	to	contain	the	nearly	14	billion	tons	of
seawater	that	slosh	in	and	out	twice	every	day	–	equivalent,	according	to	some
calculations,	to	the	combined	flow	of	all	the	rivers	on	earth.

But	 that	 doesn’t	 mean	 the	 power	 of	 Fundy’s	 tides	 can’t	 be	 harnessed.	 The
Electric	 Power	 Research	 Institute,	 a	 think-tank	 based	 in	 California,	 says	 that
Fundy	is	by	far	the	best	of	eight	sites	so	far	studied	in	North	America,	and	may	be
the	best	in	the	world.	There	is	no	reason,	the	institute	says,	why	a	Fundy	project
couldn’t	produce	as	much	as	a	gigawatt	of	power.

In	 2008	 Nova	 Scotia	 Power	 signed	 an	 agreement	 with	 an	 Irish	 company,
OpenHydro,	 for	 a	 test	 site	 that	 would	 use	 not	 a	 barrage	 but	 a	 one-megawatt
underwater	 turbine	mounted	 directly	 on	 the	 seabed,	 just	 like	 a	 wind	machine
(“wind	machines	on	 steroids,”	 as	 a	proponent	put	 it).	 If	 this	works	 (and	 it	 can
stand	the	force	of	the	water,	and	the	debris	thrown	at	it	by	the	swift-moving	tidal
currents,	or	the	seasonal	drifting	beach	ice,	or	the	occasional	hurricane	churning
up	the	ocean,	and	if	it	doesn’t	kill	too	many	whales,	and	doesn’t	ruin	the	fishing),
the	plan	would	be	to	install	another	200	or	so	turbines	at	various	places	around
the	bay.	These	wouldn’t	make	much	of	a	dent	in	world	energy	consumption,	but
would	still	account	for	a	decent	portion	of	Nova	Scotia’s	power.

Other	potential	ocean	energy	technologies	remain	speculative.	Several	varieties



of	 “wave	 energy	 converters”	 are	 undergoing	 testing.	 Other	 companies	 are
attempting	to	harness	the	Gulf	Stream,	Earth’s	most	powerful	ocean	current,	as	it
moves	northwards	past	the	eastern	United	States,	but	have	so	far	run	into	trouble
anchoring	their	devices.	Yet	another	technology	aims	to	exploit	the	temperature
differentials	 between	 surface	 and	 deep	 ocean	 waters,	 a	 process	 called	 ocean
thermal	 energy	 conversion.	 Small	 units	 have	 been	 tested,	 and	 they	work.	Alas,
they	take	almost	as	much	energy	to	run	as	they	produce.

It	may	sound	as	though	I	am	against	renewable	energies.	Not	at	all.	They	should
be	built	and	installed	as	fast	as	possible,	despite	the	obdurate	opposition	of	those
who	 declare	 that	 they	 are	 “ugly”	 or	 “make	 a	 noise.”	 These	 technologies	 will,
indeed,	 do	 what	 is	 asked	 of	 them.	 Just	 not	 as	 easily,	 or	 as	 cheaply,	 as	 their
proponents	insist,	and	not	without	environmental	cost.	Denmark	was	the	first	to
produce	 one-quarter	 of	 its	 power	 through	 renewables;	 Portugal	 was	 not	 far
behind.	In	fact,	Portugal	has	become	the	new	poster	child	for	renewable	energy.
Just	five	years	ago	the	country	generated	only	17	percent	of	its	energy	through
renewables.	 Now,	 the	 share	 is	 better	 than	 45	 percent,	 through	 a	mix	 of	wind,
solar,	wave	power,	and	hydro.

Totting	 up	 the	 numbers	 in	 this	 chapter,	 we	 can	 see	 the	 potential	 for	 a	 just-
possible,	maybe-but-not-yet	12-plus	terawatts.	So	if	we	can	squeeze	out	three	or
more	 terawatts	 of	 capacity	by	 improved	efficiencies	 (three	 “teranegawatts”),	 as
we	plainly	can,	we	should	be	able	to	achieve	the	global	goal	of	15	terawatts.	If,
that	 is,	we	can	overcome	the	 ifs:	 If	 all	 the	 so	 far	purely	 theoretical	 “potentials”
are	met.	If	we	really	can	scale	up	as	much	as	the	engineers	say.	If	we	industrialize
very	 large	 swaths	 of	 countryside.	 If	 we	 don’t	 grow	 at	 all	 –	 either	 the	 global
economy	or	human	numbers.

It	 won’t	 happen	 overnight,	 and	 will	 need	 several	 assists	 –	 from	 population
policy,	from	economic	reorganization,	from	political	reform,	and	from	nukes.	But
I’m	still	 in	 favor;	 even	 if	we	 just	get	halfway	with	 these	alternatives,	 it	will	be
remarkable	progress.	Here,	every	little	bit	really	does	help.
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FIX	ENERGY	(3)
Gridlock	and	Its	Consequences

“The	reality	is	that	our	economy	now	consists	of	driving	250	million	vehicles	around	the	suburbs	and	malls
and	eating	fried	chicken.”

–	Joe	Bageant,	Deer	Hunting	with	Jesus

THE	LIGHTS	WENT	OUT,	abruptly,	during	dinner.	So,	of	course,	did	the	stove,	the	whining
of	an	extractor	fan,	and	the	grumbling	of	the	fridge.	Someone	groped	for	a	glass,
but	 knocked	 it	 over	 with	 a	 muffled	 curse.	 It	 was	 a	 fall	 night,	 and	 very	 dark
outside,	so	everyone	just	sat	there,	waiting	for	the	host	to	do	something.

That	time,	as	I	recall,	the	power	company’s	excuse	was	risible	–	a	squirrel	had
shorted	out	a	transformer,	and	power	was	restored	by	the	time	dessert	had	been
distributed	by	flashlight.	The	next	time,	a	heavy	tree	limb	fell	and	took	down	a
line,	and	the	outage	lasted	several	hours.	That	one	happened	in	a	gale	and	there
are,	after	all,	millions	of	trees	and	therefore	an	endless	number	of	excuses.	A	year
later,	 a	winter	 storm	 took	out	a	whole	 section	of	 coast:	 snapped	 trees,	downed
lines,	 emergency	 crews	 struggling	 in	 the	 ice	 –	 the	 whole	 nine-yards	 drama
familiar	from	the	nightly	news	–	leaving	shivering	customers	without	power	for
several	 frosty	 nights.	 Then,	 in	 2003,	 a	 series	 of	 cascading	 blackouts	 hit	 the
northeast	United	States	and	eastern	Canada,	miraculously	sparing	Nova	Scotia.	(A
satellite	 picture	 taken	 that	 night	 showed	 an	 eerily	 dark	 continent	 east	 of	 the
Mississippi,	enlivened	only	by	the	cheerful	twinklings	from	our	little	corner	of	the
world.)	The	problem	started	in	an	aging	transmission	line	in	Ohio,	though	it	took
days	 to	 find	 out	 what	 had	 really	 happened.	 Meanwhile,	 of	 course,	 there	 was
plenty	of	blame-laying	and	finger-pointing.	Ohio,	to	Canadians’	chagrin,	blamed
Ontario,	based	on	no	evidence	but	the	desire	to	place	the	blame	somewhere	else.

The	electricity	distribution	system	is	a	mess.	Anyone	who	uses	 it	knows	that,
and	everyone,	perforce,	uses	 it.	We	are	completely	dependent	on	an	essentially
obsolete	technology.

One	 of	 the	 best	 ways	 of	 properly	 deploying	 alternative	 energies	 is	 to	 get
transport	off	 fossil	 fuels	–	 to	electrify	 it,	 in	practice.	But	before	we	can	do	 that
with	 any	 confidence,	 we	 must	 repair	 the	 shambles	 that	 is	 the	 electricity
transmission	 grid.	 You	 don’t	want	 a	million	 electric	 vehicles	 immobilized	 by	 a
squirrel	or	a	broken	branch	or	a	routine	frost.

But	 we’d	 have	 fix	 the	 grid	 anyway,	 and	 do	 it	 soon,	 even	 absent	 any	 other
crises,	because	the	North	American	grid,	at	least,	is	falling	apart.	Even	the	people



who	operate	the	grid	think	it’s	a	disaster	waiting	to	happen.	Electricity	demand	is
still	 rising,	 partly	 due	 to	 population	 increase	 but	 also	 because	 the	 range	 and
number	of	electronic	devices	have	vastly	swelled	over	the	past	few	decades.	Yet
the	grid	–	the	transmission	networks	–	relies	on	technology	developed	by	Thomas
Edison	and	Nicolas	Tesla	over	100	years	ago,	on	high-voltage	transmission	lines
that	are	50	and	even	60	years	old,	and	on	structures	holding	up	those	wires	that
are	 now	 collapsing	 in	 even	moderate	winter	 storms.	 Even	worse,	 it	 relies	 on	 a
regulatory	system	that	is	balkanized	to	a	ludicrous	degree,	nothing	more	than	a
series	 of	 independently	 operating	 regional	 and	 state	 grids	 with	 uncertain
connections	and	complicated	jurisdictional	overlaps	–	the	U.S.	third-world-quality
national	grid’s	320,000	kilometers	of	transmission	lines	are	shared	among	more
than	 500	 owners,	 and	 politicians	 have	 made	 little	 headway	 in	 solving	 these
jurisdictional	issues.	The	feds	are	always	reluctant	to	tread	on	states’	rights,	and
most	 states,	 in	 their	 small-minded	 way,	 see	 small	 benefit	 in	 funding
improvements	that	would	benefit	others	more	than	themselves.
Canada	 is	no	better;	 its	 system	 is	 so	 entangled	with	 the	U.S.	 system	 that	 the

continent	 forms,	by	any	reasonable	definition,	a	single	grid.	Europe	 is	 in	better
shape,	but	its	grid	is	nearing	capacity	also.

No	one	knows	when	the	collapse	of	the	North	American	grid	will	come.	“These
things	 may	 last	 20	 years,	 or	 they	 may	 only	 last	 two,”	 Jatin	 Nathwani,	 the
executive	director	of	Waterloo	University’s	Institute	for	Sustainable	Energy,	told
the	Edmonton	Journal.	“You	don’t	know,	so	there’s	a	large	unknown	and	uncertain
gap	 growing	 in	 terms	 of	 understanding	 the	 integrity	 of	 that	 infrastructure.”	 In
fact,	he	says,	the	grid	is	now	in	a	state	where	if	one	key	element	fails	–	a	high-
voltage	trunk	line,	say	–	it	could	take	out	half	the	continent.

To	 make	 things	 worse,	 high	 costs,	 environmental	 roadblocks,	 and	 sheer
puzzlement	 over	 the	 future	 have	 made	 it	 difficult	 to	 build	 new	 lines.	 And	 as
intermittent	 power	 sources	 like	 wind	 and	 solar	 increasingly	 come	 onstream,
usually	 in	places	where	 there	 are	 inadequate	 trunk	 lines	 to	 accommodate	 their
production,	 the	 probability	 of	 failure	 increases	 proportionately.	 Some	 of	 the
windiest	 places	 on	 the	 continent,	 in	 the	U.S.	Midwest,	 can’t	 be	 reached	by	 the
current	grid.	With	wind	and	solar	at	a	mere	1	percent	of	capacity,	 this	kind	of
grid	 can	 cope,	 barely.	 But	 as	 more	 and	 more	 alternative	 energy	 plants	 come
onstream	 –	 bigger	 wind	 farms	 in	 the	 Midwest,	 massive	 CSP	 plants	 in	 the
southwest	deserts	–	the	existing	grid	cannot	possibly	adjust.

The	 cost	 to	 fix	 the	 system	 –	 even	without	making	 it	 better	 and	 smarter	 –	 is
difficult	 to	 estimate.	 Some	 put	 the	 current	 annual	 maintenance	 costs	 in	 North
America	even	now	at	between	$80	and	$188	billion	a	year,	due	partly	 to	grid-
related	 regional	 and	 local	 power	 outages,	 but	 also	 to	 power	 quality	 issues
(fluctuating	 voltages	 damaging	 sensitive	 equipment)	 and	 not	 enough	 capacity.
One	 Canada-only	 estimate	 called	 for	 “billions	 of	 dollars”	 to	 repair	 the	 system,
without	specifying	how	many	billions	that	would	be.	The	environmental	lawyer



Robert	F.	Kennedy	Jr.,	writing	in	Vanity	Fair	in	May	2008,	said	it	would	cost	$1
trillion	over	15	years	to	make	a	better	grid,	“less	than	a	third	of	the	cost	of	the
Iraq	war.”	Massoud	Amin,	an	electrical	engineer	at	the	University	of	Minnesota	in
Minneapolis,	 estimates	 that	 a	 smarter	grid	would	 take	10	years	 to	 roll	 out	 and
cost	between	$10	billion	and	$30	billion	a	year	to	install	–	a	lot	less	than	the	cost
of	grid	 failure.	A	nice	 round	number	 that	averages	out	a	 lot	of	 the	estimates	 is
$400	billion.

Upgrading	the	grid	could	have	been	done	with	government-provided	“stimulus
money”	in	2009,	but	 it	wasn’t.	The	Obama	administration	allocated	a	paltry	$3
billion	for	grid	renewal,	and	Canada	allocated	nothing	at	all.

IF	WE	ARE	TO	REBUILD	THE	GRID,	WHAT	SORT	OF	GRID	DO	WE	WANT?

That’s	easy:	it	must	be	big	enough,	multi-nodal,	and	smart.

It’s	amply	clear	that	backyard	windmills	and	rooftop	solar	panels	are	not	going
to	get	us	off	fossil	fuels.	For	that,	we	need	massive	installations,	almost	certainly
a	long	way	from	population	centers.	This	means	trunk	lines	on	a	transcontinental
–	 or	 in	 some	 cases	 intercontinental	 –	 scale.	 These	 new	 lines	would	 use	 direct,
rather	 than	alternating,	 current.	AC	was	adopted	over	a	 century	ago,	when	 the
electrical	 world	 was	 a	 lot	 smaller	 and	 simpler.	 But	 DC	 works	 better	 for	 high
voltages	over	long	distances	–	less	power	is	lost	along	the	way,	and	DC	cables	can
be	 laid	 on	 the	 seabed.	 Already	 Maine’s	 wind-power	 operators	 are	 planning	 a
seabed	 power	 line	 to	 take	 electricity	 to	 Boston.	 The	 new	 lines	 could	 also	 be
buried	underground,	or	under	freeway	medians.	A	DC	grid	already	links	Holland,
Germany,	 and	 most	 of	 Scandinavia,	 and	 will	 shortly	 cross	 the	 North	 Sea	 to
Britain,	 to	 tap	 into	 the	wind	 farms	being	built	 there.	 If	 the	DESERTEC	plan	 to
bring	solar	power	from	the	Sahara	to	Europe	and	the	Middle	East	goes	ahead,	it
will	be	DC	lines	on	the	Mediterranean	sea	floor	that	will	carry	the	power.

In	 the	 jargon,	 multi-nodal	 merely	 means	 allowing	 for	 “distributed”	 power
generation,	which,	translated	into	ordinary	English,	just	means	a	mix	of	national,
regional,	 and	 local	 power	 sources.	 It	 would	 include	 small,	 clean	 generators
serving	neighborhoods	rather	than	cities.	It	could	also	include,	should	we	wish	it
to,	“building	independence”	–	individual	buildings	generating	their	own	power.

An	open-ended	grid	allows	anyone	–	private	houses,	businesses,	even	schools	–
to	generate	their	own	electricity	and	sell	the	excess	back	at	the	going	rate.	In	the
Riverdale	 neighborhood	 of	 Toronto,	more	 than	 450	 private	 homes	 have	 set	 up
the	Riverdale	Initiative	for	Solar	Energy,	which	does	just	that.	Home	Depot	does
the	same	thing	in	the	Canadian	provinces	that	allow	it.

The	advantages	of	small-scale	generation,	as	researcher	Seth	Dunn	pointed	in	a
paper	for	Worldwatch	in	2000,	stem	“not	from	the	economies	of	scale	–	building
bigger	units	to	lower	costs	–	but	from	economies	of	production	–	producing	more



units	 to	 lower	 costs.”1	 The	analogy,	he	 thought,	was	 to	 the	 car	 industry.	Dunn
also	argued	 that	micropower	 systems	would	 leave	a	 lighter	ecological	 footprint
than	 fossil-fuel	 power;	 and	 since	 they	 would	 be	 deployed	 close	 to	 where	 the
power	is	actually	used,	the	waste	heat	could	be	easily	captured,	leading	to	total
efficiencies	in	the	80	to	90	percent	range.	(Remember,	conventional	power	plants
waste	as	much	as	two-thirds	of	the	energy	they	produce.)

But	micropower	is	not	such	a	new	idea.	Thomas	Edison’s	Manhattan	generator
on	 Pearl	 Street	 ran	 on	 six	 small	 coal-fired	 boilers,	mostly	 to	 serve	 neighboring
customers	through	underground	wires,	lighting	up,	among	other	entities,	the	New
York	 Times	 offices.	 It	 generated	 a	 meager	 33	 kilowatts.	 Edison’s	 vision,	 which
worked	well	in	dense	urban	areas,	was	for	a	dispersed	system	serving	associations
of	 like-minded	 customers;	 or,	 more	 probably	 he	 thought,	 businesses	 would
generate	their	own	power.	Modern	small	systems	could	generate	anywhere	from
five	to	500	kilowatts,	use	a	variety	of	fuels,	and	might	run	off	fuel	cells.	Besides
being	 flexible,	 such	 a	 grid	 is	 also	 more	 reliable	 and	 resilient	 –	 not	 nearly	 so
vulnerable	to	either	accident	or	sabotage.

A	smart	grid,	everyone	agrees,	 is	necessary	 to	deal	with	 the	complications	of
distributed	 generation,	 growing	 renewable	 power,	 and	 smarter	 appliances.	 But
what	counts	as	smart?

A	 smart	 grid	 will	 manage	 itself.	 A	 dense	 information	 flow	 will	 travel	 both
ways,	between	generators	and	customers.	Electricity	moves	so	 fast	 that	a	 really
smart	grid	will	have	 readjusted	before	a	broken	 line	even	hits	 the	ground,	and
will	have	reconfigured	itself	accordingly.	And	it	could,	say,	use	a	good	windy	day
in	the	Dakotas	to	shift	power	to	Miami,	or	it	could	ramp	up	and	dispatch	hydro
power	 if	 the	wind	 fails.	 It	could	also	capitalize	on	North	America’s	 sheer	 scale;
for	example,	power	from	an	evening	gale	in	Nova	Scotia	could	be	dispatched	to
help	cool	down	a	hot	Prairie	summer	afternoon	or	a	British	Columbia	morning.

If	a	smart	grid	approaches	overload,	it	can	take	selected	customers	offline	(with
their	prior	agreement,	and	in	exchange	for	a	lower	price).	And	smart	meters	can
identify	individual	circuits	in	a	building,	or	even	individual	appliances,	that	can
be	taken	offline	temporarily.	There	are	now	fridges	that	know	how	long	they	can
be	off	before	warming	up	too	much,	and	furnaces	that	know	how	long	they	can
be	idle	before	the	temperature	drops	too	much.	Even	better,	certain	appliances	–
washing	machines,	for	example,	will	“know”	when	demand,	and	therefore	prices,
are	 low,	 and	 will	 turn	 themselves	 on	 accordingly,	 at	 the	 same	 time	 giving	 a
stream	 of	 real-time	 pricing	 and	 consumption	 information	 to	 the	 consumer.
Similarly,	 water	 heaters	 could	 stock	 up	 on	 heat	 in	 anticipation	 of	 a
predetermined	 shutdown.	 It	 has	been	 calculated	 that	 installing	 smart	meters	 in
all	 American	 homes	 would	 drop	 demand	 to	 the	 equivalent	 of	 taking	 nearly	 7
million	cars	off	the	roads.

These	smart	meters	can	also	make	it	easy	for	households	and	businesses	to	sell
electricity	back	 to	 the	grid	 from	power	generated	by	 their	 solar	panels	or	wind



turbines,	or	stored	in	the	batteries	of	their	plug-in	cars.	A	solar	array	may	have
charged	those	batteries	in	the	first	place,	with	essentially	free	power.	Consumers
will	 be	 able	 to	 choose	 their	 power’s	 price,	 its	 emissions,	 and	 its	 timing	 from
simple	 digital	 readouts	 –	 waiting,	 for	 example,	 to	 do	 laundry	 until	 the	 wind
turbines	 are	 turning	 nicely.	Using	 a	Web	 interface,	 consumers	 could	monitor	 –
and	 shut	 down	 or	 start	 up	 –	 appliances	while	 they	 are	 away	 from	home.	Grid
engineers	 have	 estimated	 that	 20	 percent	 of	 total	 consumption	 could	 be	 put
temporarily	 on	 hold	 –	 without	 anyone	 really	 noticing,	 and	 with	 no	 one	 being
inconvenienced.

None	of	this	is	fantasy.	Smart	fridges	are	already	on	the	market,	able	to	switch
their	compressors	off	when	conditions	allow,	but	keeping	their	lights	on,	to	signal
to	 homeowners	 that	 they	 are	 alive	 but	 sleeping.	 Two-way	 meters	 are	 routine.
Major	 utilities	 have	 already	 experimented	 with	 smart	 meters.	 Whole	 towns	 in
Italy,	30	million	customers	in	total,	have	installed	smart	meters;	so	have	parts	of
Sweden,	Australia,	and	Canada.	In	Ontario,	the	Smart	Grid	Forum	and	the	town
of	 Burlington	 three	 years	 ago	 connected	 4,000	 customers	 with	 intelligent
switches	 that	 can	 sense	 an	 outage,	 know	 where	 the	 power	 can’t	 reach,	 route
around	 those	 nodes,	 and	 keep	 others	 powered	 up.	 In	 Illinois,	 the	 Institute	 of
Technology	 has	 smart	 wiring	 on	 its	 campus.	 In	 Colorado,	 most	 of	 Boulder’s
100,000	 citizens	 are	 becoming	 guinea	 pigs	 for	 a	 project	 called	 Xcel	 Energy’s
SmartGridCity,	 turning	 the	 town	 into	 a	 prototype	 of	 distributed	 generation,
electric	cars,	energy	management	portals,	and	reduced	emissions.	Pacific	Gas	and
Electric	 in	 California	 has	 installed	 9	million	 smart	meters	 for	 its	 customers.	 In
Holland,	 the	 system	 will	 have	 replaced	 all	 7	 million	 household	 systems	 with
smart	wiring	and	meters	by	2012.

The	 problem	 in	 North	 America,	 at	 least,	 is	 that	 the	 examples	 above	 are
experiments,	and	isolated	at	that.	To	be	truly	smart,	all	parts	of	the	grid	must	be
able	to	communicate,	and	so	far	no	such	communication	standards	exist.	In	2009
the	 U.S.	 stimulus	 package	 earmarked	 $10	million	 for	 the	 National	 Institute	 of
Standards	 and	 Technology	 (NIST)	 to	 develop	 such	 standards.	 At	 the	 time	 of
writing	of	this	book,	no	report	had	been	issued.	Meanwhile,	America’s	still-dumb
grid	can	probably	not	cope	with	more	than	about	2	percent	of	intermittent	power
like	wind,	so	both	the	standards	–	and	some	new	transmission	lines	–	are	urgently
required.	General	Electric	has	estimated	 that	a	 smart	grid	could	easily	push	up
acceptable	 intermittent	 levels	 to	 30	 percent	 or	 more,	 and	 to	 prove	 it	 is
collaborating	with	the	state	government	in	Hawaii,	currently	ill	served	by	a	series
of	small,	isolated	grids	vulnerable	to	outages.	GE	has	also	signed	a	deal	with	the
Arizona	Public	Service,	the	state’s	largest	electric	utility,	to	study	the	integration
of	large	amounts	of	variable	power	sources	(wind	and	solar,	really)	into	a	smart
grid	system.

ELECTRIC	CARS	ARE	THE	KILLER	APP



Key	 to	 the	 smart	grid	 is	 the	plug-in	 car,	 sometimes	 called	 the	PHEV	or	plug-in
hybrid	electric	vehicle.	Its	many	advantages	are	dizzying.	Its	one	disadvantage,	so
far,	 is	 that	 batteries	 are	 not	 yet	 good	 enough,	 and	 there	 are	worrying	 signs	 of
shortages	in	some	of	the	rare	elements	of	which	batteries	are	typically	composed
–	 lanthanum,	 for	 example,	 the	 lightest	 of	 all	 the	 “rare	 earth	minerals.”	 (China
produces	more	 than	95	percent	of	 the	world’s	 rare	 elements,	 and	 in	 July	2010
announced	it	was	scaling	back	exports	by	40	percent.)

The	 last	 time	 around,	 it	 was	 the	 car	 companies	 and	 Big	 Oil	 that	 essentially
killed	electric	cars.	This	time,	curiously,	it	is	the	car	companies	that	are	driving
electrification	–	they’ve	become	peak-oil	devotees,	just	in	case.

Ordinary	 cars	 are	 embarrassingly	 inefficient,	 even	 after	 100-plus	 years	 of
engineering	improvements.	In	translating	crude	oil	to	gasoline,	and	then	gasoline
to	mechanical	 energy,	 they	 lose	 somewhere	 between	 80	 and	 85	 percent	 of	 the
potential	energy,	most	of	it	escaping	as	waste	heat.	And	since	in	the	U.S.	alone,
passenger	 vehicles	 consume	 about	 1.5	 billion	 liters	 of	 gasoline	 a	 day	 and
contribute	20	percent	of	the	country’s	greenhouse	gas	emissions,	the	benefits	of	a
clean	 car	 become	 ever	more	 evident.	 This	why	many	 carmakers	 are	 struggling
with	devices	to	boost	efficiencies.

But	 their	 efforts	 remain	 tinkerings	with	 the	 internal	 combustion	 engine,	 and
the	results	are	not	impressive.	This	helps	to	explain	why	a	selection	of	(mostly)
well-heeled	drivers	have	opted	for	the	first	generation	of	electric	vehicles,	the	so-
called	HEVs,	 or	 hybrid	 electric	 vehicles,	 of	which	 the	 Toyota	 Prius	 is	 the	 best
known.	The	numbers	are	quite	small:	 the	U.S.	Department	of	Energy	says	 there
were	 635,000	 “alternatively-fuelled	 vehicles”	 on	 U.S.	 roads	 in	 2006,	 up	 from
246,000	in	1995	–	not	a	massive	jump.	The	current	hybrids	are	nearly	twice	as
efficient	 as	 gasoline	 engines,	 but	 this	 is	 not	 good	 enough.	 The	 average	 new
gasoline	 car	 emits	 somewhere	 around	 170	 grams	 of	 CO2	 per	 100	 kilometers,
where	 the	 hybrids	 like	 the	 Prius	 and	 the	 VW	 Polo	 emit	 89	 and	 99	 grams
respectively	 –	 but	 there’s	 a	 little	 gasoline-only	 Smart	 Car	 that	 emits	 only	 88
grams.

So	 the	 Prius	 and	 others	 are	 only	 a	 transitional	 technology,	 precursors	 to	 the
PHEVs,	 or	 grid-connected	 plug-in	 hybrids,	 as	 they	 are	 beginning	 to	 be	 called,
which	may	themselves	be	precursors	to	the	electric-only	vehicles	(EVs)	to	come.
EVs	emit	nothing	at	all,	except	water	–	100	percent	emission	reduction.

Many	companies	are	producing,	or	are	about	to	produce,	versions	of	the	PHEV,
and	 no	 doubt	 others	 will	 be	 announced	 in	 the	 coming	 months.	 As	 of	 2010,
General	 Motors,	 still	 emerging	 from	 its	 disastrous	 bankruptcy,	 has	 finally	 put
together	its	long-promised	PHEV,	the	Chevrolet	Volt	(the	company	calls	it	an	E-
REV,	or	extended-range	electric	vehicle).	Its	mileage	is	hard	to	measure,	since	for
drives	 of	 less	 than	 60	 kilometers	 or	 so	 the	 car	 uses	 no	 gasoline	 at	 all,	 but
company	 figures,	 which	 are	 disappointingly	 slippery	 and	 make	 some	 disputed
assumptions,	maintain	the	car	will	get	the	equivalent	of	230	miles	per	gallon	in



city	 driving,	 or	 just	 less	 than	 a	 liter	 per	 100	 kilometers,	more	 than	 five	 times
better	than	the	Prius.	However,	this	number	depends	on	most	trips	being	in	the
under-64-kilometer	 range,	 and	 therefore	 using	 no	 gasoline	 at	 all,	 and	 so	 is
unreliable.	(In	theory,	you	could	get	1	million	miles	a	gallon	this	way,	or	even	an
infinity	of	miles,	if	you	never	left	the	city	and	used	only	short	trips.)	The	EPA	has
yet	to	work	out	standard	comparative	measurements	for	cars	of	its	sort,	seeing	as
there	is	only	one	so	far,	and	nothing	to	compare	it	to.

Whatever	 the	 numbers	 are,	 the	 Volt	 achieves	 what	 it	 does	 by	 reversing	 the
Prius	system.	The	Prius	has	a	gasoline	motor	with	an	assist	from	a	small	electric
motor;	the	Volt	is	an	electric	car	that	has	an	assist	from	a	small	gasoline	engine,
primarily	used	for	recharging	the	battery	itself	–	its	gasoline	motor	never	drives
the	 wheels.	 This	 combination	 gives	 the	 car	 an	 effective	 driving	 range	 of	 550
kilometers;	 the	battery	alone	would	reach	about	64	kilometers	before	 the	small
gas	 engine	 gave	 it	 a	 boost.	 Since	 most	 commutes	 are	 less	 than	 the	 magic	 60
kilometers	 round	 trip,	most	 drivers	would	 never	 need	 to	 fill	 up.	A	 charge	 at	 a
conventional	home	outlet	would	take	about	six	hours,	but	if	you	use	a	220-volt
outlet,	typical	for	many	home	appliances	like	ranges	or	dryers,	it	would	take	less
than	three.	Soon	after	GM	made	its	announcement,	Toyota,	used	to	leading	and
not	 following,	 and	 smarting	 from	 a	 series	 of	 embarrassing	 recalls,	 hastily
announced	a	plug-in	version	of	 its	Prius,	 and	most	of	 the	other	 car	 companies,
including	Ford,	are	making	similar	noises,

The	end	of	this	development	road,	though,	dispenses	with	gasoline	altogether.

In	fact,	general	production	of	electrics	has	already	started,	although	mostly	at
the	high	end	of	 the	market.	The	best-known	upmarket	electric	car	 is	 the	Tesla,
which	 relies	 entirely	 on	 batteries	 for	 its	 power,	 can	 easily	 achieve	 speeds	 far
beyond	any	 reasonable	 speed	 limit,	 and	has	 a	 range	of	350	kilometers.	On	 the
other	 hand,	 it	 does	 cost	 more	 than	 $100,000	 –	 most	 of	 which	 pays	 for	 the
lithium-ion	 batteries	 that	 will	 have	 to	 be	 replaced	 every	 four	 years	 or	 so.	 (In
Britain	the	Lightning	Car	Company	hopes	to	do	even	better	–	faster,	with	longer
range,	and	even	pricier.)	But	more	reasonably	priced	production	models	are	soon
to	follow.	BMW	has	announced	it	will	have	a	car	on	the	road	by	2013.	Toyota	has
struck	a	deal	with	Tesla	to	produce	an	all-electric	version	of	its	RAV4	runabout.
Nissan’s	 Leaf,	 a	 battery-only	 vehicle	 with	 a	 range	 of	 about	 160	 kilometers,
actually	 beat	 all	 these	 to	 the	 market	 –	 at	 the	 end	 of	 2009,	 the	 company	 had
13,000	confirmed	orders	 for	Leafs	(Leaves?),	and	boasts	 that	“we	don’t	want	to
decrease	emissions	by	10	percent	or	even	30	percent	…	we	decrease	emissions	by
100	percent.”	The	electric	Mini	Cooper	will	soon	be	on	the	roads,	and	so	will	the
Ford	Focus.	Nor	is	anyone	betting	against	a	Chinese	company	called	BYD,	one	of
the	world’s	largest	battery	makers;	the	investor	Warren	Buffet	has	plunked	$250
million	in	the	company	on	a	bet	that	it	will	produce,	and	soon,	an	all-electric	car
with	a	range	of	200	kilometers	on	one	charge	and	a	charging	time	of	one	hour,
with	a	selling	price	abroad	of	less	than	$25,000.	In	the	middle	of	2010,	President
Obama	 officiated	 at	 the	 opening	 of	 a	massive	 battery	 factory	 in	Michigan	 that



will	make	batteries	for	the	Volt,	Leaf,	and	other	cars.

The	fact	that	most	cars,	most	of	the	time,	are	used	for	short	journeys,	by	daily
commuters,	means	 they	 could	 easily	 be	 driven	 on	 battery	 power	 only.	 Even	 if
only	the	first	50	kilometers	of	every	journey	is	done	this	way,	that	alone	would
halve	annual	gasoline	consumption,	and	given	that	the	electrical	equivalent	of	a
liter	of	gasoline	is	around	12	or	13	cents,	it	would	also	save	consumers	a	lot	of
money.	 It	 would	 also	 sharply	 reduce	 greenhouse	 gas	 emissions	 –	 even	 energy
from	 a	 coal-fired	 generating	 station	 is	 less	 polluting	 that	 the	 millions	 of	 tiny
explosions	 that	 drive	 internal	 combustion	 engines,	 and	 if	 the	 grid	 itself	 went
green	…	there	goes	a	20	percent	reduction	in	CO2,	all	by	itself.

A	ministerial	meeting	of	24	rich-country	governments	hosted	by	U.S.	Secretary
of	 Energy	 Steven	 Chu	 in	 Washington	 in	 July	 2010	 set	 up	 what	 it	 called	 the
Electric	Vehicles	Initiative,	which	among	other	things	aims	to	help	deploy	some
20	million	all-electric	vehicles	by	2020.	(Fifteen	countries	also	agreed	to	join	the
International	 Smart	 Grid	 Action	 Network,	 “to	 accelerate	 the	 development	 and
deployment	of	smart	electricity	grids	around	the	world.”)

And	 if	 you	want	 a	 glimpse	 of	 a	 speculative	 future,	 consider	 the	 technology,
recently	 patented,	 called	 PREE,	 which	 uses	 kidnapped	 energy	 from	 ambient
wireless	 Internet	signals	and	solar	energy	to	keep	phones	permanently	charged,
without	ever	plugging	them	in.	So	far	the	voltages	captured	by	PREE	are	tiny,	but
if	 they	 can	 be	 scaled	 up,	 PREE	 would	 be	 offering	 recycled	 power	 that	 is
permanently	available	and	essentially	free.

IMPLICATIONS	FOR	THE	GRID

Switching	to	electric	cars	has	deep	implications	for	the	grid,	which	in	its	present
iteration	 simply	 couldn’t	 cope	 if	millions	 of	 drivers	 plugged	 in	 their	 cars	 to	 be
recharged	 at	 dinnertime.	 On	 the	 other	 hand,	 if	 pricing	 persuaded	 these
commuters	 to	 have	 their	 cars	 recharged	 at,	 say,	 three	 in	 the	 morning,	 when
demand	and	prices	are	low,	it	would	benefit	the	grid	greatly.

I’ve	 suggested	 several	 times	 that	 electric	 cars	 could	actually	help	 smooth	out
the	 peaks	 and	 valleys	 of	 electricity	 use,	 and	 act	 as	 a	 storage	 device	 for	 large
amounts	of	power.	If	the	grid	operators	paid	an	incentive	fee	to	owners	of	electric
vehicles	to	control	the	times	of	their	charging	and	discharging,	they	could	fill	the
batteries	 of	 millions	 of	 vehicles	 late	 at	 night,	 then	 draw	 on	 the	 stored	 power
available	 in	 those	vehicles	while	 they	were	plugged	 in	at	work	during	 the	day,
and	thus	be	able	to	respond	to	an	unexpected	power	surge.	The	numbers	appear
to	 add	up.	 The	Repower	America	Plan	has	 calculated	 that	with	 only	 3	 percent
participation,	wind	power	or	other	intermittent	energies	could	support	up	to	50
percent	 of	 the	 U.S.	 electricity	 mix,	 a	 much	 higher	 percentage	 than	 would
otherwise	be	possible.	Some	10,000	new	smart	cars	could	even	out	a	gigawatt	of



power,	 and	 1	 million	 would	 give	 the	 grid	 a	 massive	 reservoir	 of	 widely
distributed	 backup	 power.	 It	 could	 do	 this	without	 ever	 having	 to	 draw	 down
more	 than	 about	 20	 percent	 of	 any	 one	 battery’s	 capacity	 –	 after	 all,	 the	 car’s
owner	might	have	to	embark	on	an	emergency	journey	at	three	in	the	morning.

The	whole	system	could	be	made	even	more	effective	if	the	batteries	of	electric
cars	were	replaceable,	like	propane	tanks	for	barbecues	are	now	–	if	a	consumer
could	drive	to	a	“gas	station,”	drop	off	the	old	batteries,	hook	up	some	new	fully
charged	ones,	and	drive	away.	Charging	stations	at	work,	at	shopping	malls	and
in	parking	garages	would	provide	a	new	use	for	solar	energy;	Google	has	already
installed	plug-in	solar-powered	parking	at	its	corporate	headquarters.

Without	a	smart	grid,	however,	none	of	the	flexible	PHEV	technology	will	be	of
much	help.	We	have	a	window	of	time,	but	it	is	small.	Even	if	electric	cars	enter
the	 market	 in	 a	 substantial	 way	 in	 the	 near	 future,	 presumably	 subsidized	 by
governments,	and	even	if	consumers	embrace	them	with	enthusiasm,	and	even	if
those	recharging	stations	appear	magically	in	many	thousands	of	locations,	it	will
still	take	some	time	for	most	cars	to	become	electric.	Two	decades	at	the	earliest,
the	Post	Carbon	Institute	has	calculated,	since	the	average	passenger	vehicle	has
a	useful	life	of	around	15	years.

BETTER	CARS	GOOD,	FEWER	CARS	BETTER

Clean	cars	help,	green	cars	help,	efficient	cars	help	–	but	fewer	cars	would	help
too.

Robert	Costanza,	the	ecological	economist,	has	made	the	point	that	even	plug-
in	 cars	 should	 be	 regarded	 skeptically:	 “If	 the	 push	 to	 get	 people	 to	 buy	 them
makes	the	case	that	they’ll	use	cheaper	energy,	that	would	only	encourage	more
cars	onto	the	roads,	and	will	solve	nothing.”	He	has	argued	instead	for	radically
increased	efforts	at	creating	expanded	networks	of	public	transit.

One	problem	with	the	transit	debate	is	that	it	has	a	sort	of	forward-to-the-past
feel	 to	 it,	 a	whiff	 of	 nostalgia.	 In	1920s	North	America,	 90	percent	 of	 all	 trips
were	taken	on	electric-powered	rail,	and	fewer	than	one	in	10	families	owned	a
car.	Even	Bill	McKibben	is	not	immune	to	the	pleasurable	nostalgia	this	evokes:
“Between	 1890	 and	 1920,”	 he	 writes	 in	 Deep	 Economy,	 “American	 cities	 and
towns	 built	 hundreds	 of	 local	 and	 interurban	 streetcar	 lines	 that	 together
constituted	a	remarkable	network.	Save	for	two	twenty-mile	gaps	in	upstate	New
York,	you	could	ride	the	trolley	lines	from	Boston	to	Wisconsin	without	a	break.
We	could	build	such	a	network	again,	but	only	if	people	were	willing	to	get	out
of	their	cars	and	do	their	errands	with	others.”2

The	 thin	 population	 density	 in	 much	 of	 North	 America	 remains	 a	 problem.
Europe’s	much-admired	rail	network	is	not	really	practical	with	the	much	larger
distances	of	the	United	States,	and	even	less	practical	in	Canada.



Transit	 isn’t	 a	 panacea.	 You	 could	 drive	 light	 rail	 transit	 lines	 out	 to	 the
suburbs,	but	 that	would	only	encourage	more	suburbs.	And	in	some	places,	 the
population	density	is	too	low	to	make	transit	plausible.	As	for	bikes,	most	people
who	propose	their	use	must	live	in	climates	other	than	ours	–	Nova	Scotia	seldom
gets	much	higher	than	freezing	for	six	months	of	the	year,	and	much	of	that	time
the	roads	are	far	too	slippery	for	safe	cycling.

Good	 rail	 transportation	 can	 work	 for	 long-distance	 travel,	 and	 if	 restored
could	get	millions	of	trucks	off	the	roads.	You	can’t	make	transit	work	in	a	city
like	Atlanta,	which	is	too	decentralized,	but	it	works	superbly	in	Manhattan,	one
of	 the	 densest	 –	 and	 not	 incidentally	 greenest	 –	 cities	 on	 the	 planet.	 Paris	 is
perhaps	 the	 perfect	 compromise	 between	 density	 and	 human	 scale.	 There	 are
very	few	one-	or	 two-storey	buildings	 in	 the	city,	but	nor	are	 there	many	high-
rises.	 As	 a	 consequence,	 the	 Paris	Métro	 and	 bus	 system	 can	 carry	millions	 of
passengers	a	day	without	grotesque	overcrowding.

But	mass	transit	doesn’t	have	to	run	on	rails.	One	of	the	alternatives,	curiously,
can	be	found	in	that	natural	home	of	the	automobile,	Los	Angeles.	Until	recently,
no	one	took	buses	in	LA	who	didn’t	have	to	–	they	were	slow,	erratic,	and	often
shabby.	But	in	2005	the	city	opened	a	transit	line	in	the	San	Fernando	Valley	that
was	rail-like	only	in	its	exclusive	right-of-way	–	it	was,	in	fact,	a	dedicated	high-
speed	bus	lane,	and	a	sleek,	sophisticated,	elegant	bus	at	that.	Bus	rapid	transit	is
cheaper	to	build	than	rail	lines,	and	much	cheaper	than	subways.	It	is	also	more
flexible.

Meanwhile,	 there	 are	 some	 intriguing	 and	 intelligent	 quasi-solutions.	 I	 have
already	mentioned	Bill	McKibben’s	inspired	idea	of	using	off-hours	school	buses
as	local	and	regional	transit	systems.	Meanwhile,	hundreds	of	cities	have	set	up
park-and-ride	 sites;	 for	 example,	on	 I-93	north	of	Boston.	Car	 sharing	has	been
rolled	 out	 in	 a	 dozen	 American	 and	 Canadian	 cities:	 short-term	 rentals	 from
“pools”	 of	 cars	 parked	 around	 the	 city,	 available	 when	 carless	 residents	 need
more	flexible	transit	than	buses	or	trolleys.	Members	of	Zipcar	(called	Zipsters),
who	numbered	400,000	in	fall	2010,	reserve	their	car	online	or	by	phone,	pick	it
up	 from	a	neighborhood	station,	and	unlock	 it	with	a	Zipcard.	They	 return	 the
car	 to	 similar	 neighborhood	 parking	 station.	 By	 some	 estimates,	 if	 this	 trend
catches	on	widely,	15	personally	owned	cars	could	be	replaced	by	a	single	Zipcar
–	 something	 for	 the	 automakers	 to	 think	 about.	Others	 are	 experimenting	with
abandoning	 the	 rental	 model	 altogether,	 instead	 organizing	 car-sharing	 among
private	owners	as	a	quasitaxi	service.

The	 first	 thing	 we	 need	 to	 do,	 perhaps	 before	 attempting	 anything	 else
recommended	 in	 this	book,	 is	 to	 repair,	and	 then	rebuild,	and	 then	extend,	 the
electricity	grid.	That	will	cost	billions,	but	it	will	cost	a	lot	more	if	we	don’t.	We
must	 include	 all	 the	 smart	 features	 available,	 and	 make	 long-distance
transmission	lines	DC	and	not	AC.	The	current	situation	is	a	disaster	waiting	to
happen.



Then	 we	 must	 encourage	 the	 switch	 to	 electric	 vehicles	 as	 fast	 as	 possible.
Subsidize	 them,	 propagandize	 them,	 get	 the	 ad	 and	marketing	 people	 to	make
them	 sexy,	 then	 encourage	 the	 newly	 chastened	 and	 now	 fully	 engaged	 car
companies	 to	 actually	 make	 them	 fun	 to	 drive.	 Penalize	 gasoline	 cars,	 by	 all
means.	We’ve	got	to	do	it	to	get	ready	for	the	end	of	Big	Oil.

But	get	ready	to	invest	more	billions	in	new	infrastructure	for	our	reconfigured
cities.
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FIX	ENERGY	(4)
Too	Much	Hot	Air	About	Hydrogen

“The	goddamn	Hindenburg	is	haunting	us.”

–	Fuel-cell	engineer,	in	an	unguarded	moment

PRINCE	EDWARD	 ISLAND,	Canada’s	smallest	province	(population	138,000	or	so,	about
the	same	as	a	smallish	city	elsewhere,	and	quite	a	bit	less	than	California’s	prison
population),	 until	 recently	 imported	 all	 its	 energy.	 The	 province	 has	 no	 rivers
capable	of	generating	hydroelectricity	–	it’s	gently	bucolic,	plump	with	rich	soil
and	with	red-sand	beaches	that	please	visitors,	but	its	few	rivers	run	placidly.	It
has	 no	 underground	 reservoirs,	 as	 far	 as	 anyone	 knows,	 of	 oil	 or	 gas,	 even
offshore.	 There	 are	 no	 coal	 seams	 deep	 underground.	 But	 it	 does	 have	 lots	 of
wind.	 It	 is	 a	 truism	 of	 the	 wind	 energy	 industry	 that	 the	 steadiest	 winds	 are
offshore,	and	in	a	sense	the	whole	of	PEI,	being	a	little	 island,	 is	offshore.	So	a
few	years	 ago	 then-premier	 Pat	Binns	 conceived	 a	 plan	 to	make	 the	 island	 the
first	 regional	 jurisdiction	 to	 become	 energy	 self-sufficient	 through	 renewable
resources	alone.

Where	this	idea	came	from	Binns	no	longer	remembers.	“It	just	seemed	like	a
good	idea,”	he	said	when	I	asked	him,	puzzled	that	it	mattered.	He	is	known	as	a
“rubber-booter”	in	PEI,	by	which	the	locals	means	he	is	a	landsman	comfortable
with	mucking	about	on	farms,	and	therefore	understands	natural	things.	But	he’s
also	a	politician	with	a	deep	attachment	to	his	little	piece	of	real	estate,	and	this
plan	was	a	way	to	give	PEI	a	cachet	it	had	so	far	earned	only	through	growing
superlative	potatoes,	and	at	the	same	time	insulate	it	from	the	imperial	demands
of	 international	 oil	 cartels.	 So	 he	 called	 in	 his	 colleagues	 and	 staff	 from	 the
relevant	ministries	 and	 slowly	 the	plan	emerged.	 It	was	 to	 radically	 expand	on
the	island’s	few	wind	turbines,	whose	excess	production	would	be	used	to	derive
hydrogen	from	water;	the	hydrogen	would	then	be	stored	and	burned	as	needed,
when	electricity	demand	was	high	or	the	winds	low.	A	business	plan	devised	by
the	 civil	 service	 was	 cautiously	 optimistic	 about	 its	 practicability.	 Binns’s	 idea
was	to	build	a	complete	demonstration	hydrogen	village	–	everything,	even	the
fishing	boats,	would	be	powered	by	hydrogen.	He	already	had	a	few	hydrogen-
powered	buses	operating	 in	 the	capital,	Charlottetown.	Alas,	 in	2008	Pat	Binns
was	 retired	 by	 the	 electorate	 (for	 reasons	 other	 than	hydrogen),	 and	 given	 the
not-too-shabby	 consolation	 of	 a	 Canadian	 ambassadorship	 to	 Ireland.	 The	 self-
sufficiency	plan	was	downgraded	by	the	new	government	and	partly	shelved,	and
new	plans	for	an	undersea	power	cable	from	Quebec	were	put	in	place.



Downgraded,	but	not	abandoned.	The	hydrogen	village	has	been	dropped,	but
in	 July	2009	 I	 got	 an	 e-mail	 from	Mark	Victor,	 the	project	manager,	 reporting
that	“progress	[has	been]	steady	but	slow	…	had	some	problems	getting	our	H2
ICE	genset	configured	but	over	that	hurdle	…	have	been	producing	and	storing
hydrogen	from	grid	power	 for	several	weeks	now	(intermittent	operation	as	we
are	still	 in	commissioning	mode)	…	next	milestone	 is	disconnect	 from	grid	and
connect	 wind	 turbine(s).”	 It	 seems	 the	 vision	 has	 not	 gone,	 but	 survives	 in
pockets	 in	 the	 curiously	portmanteau	Ministry	of	 the	Environment,	Energy	and
Forestry.

Binns	didn’t	cobble	this	idea	together	out	of	nowhere.	It	was	already	in	the	air,
especially	 in	 Europe,	 as	 far	 back	 as	 2002,	 when	 the	 European	 Commission
unveiled	 a	 $2	 billion	 “hydrogen	 vision.”	Romano	Prodi,	 then	 the	 commission’s
president,	 used	 its	 launch	 to	 rhapsodize	 about	 its	 future;	 he	 wanted	 to	 be
remembered,	he	 said,	“for	only	 two	 things:	 the	[EU’s]	eastward	expansion,	and
hydrogen	 energy.”	 The	 push	 for	 a	 hydrogen	 economy	was	 partly	motivated	 by
Europe’s	desire	to	meet	its	Kyoto	commitments,	under	which	the	EU	undertook	to
increase	 the	 share	 of	 renewable	 energy	 to	 22	percent	 by	2010.	But	 since	wind
and	 solar	 are	 intermittent,	 and	 there	 is	 no	widespread	way	 to	 store	 electricity
other	 than	 hydro	 power,	 using	 renewable	 energy	 to	 produce	 hydrogen	 and
storing	this	instead	seemed,	as	it	later	did	to	Pat	Binns,	an	obvious	solution.	The
EU’s	view	was	that	hydrogen	could	transform	the	economics	of	renewables.

The	city	of	Venice,	not	usually	thought	of	as	a	locus	of	cutting-edge	anything,
at	least	not	for	the	last	500	years	or	so,	has	nevertheless	set	up	Hydrogen	Park	in
its	 industrial	outskirts,	 in	conjunction	with	the	Ministry	of	 the	Environment.	 Its
purpose,	as	stated,	is	to	“promote	the	development	and	application	of	hydrogen
technologies	 in	 transportation	 and	 electricity	 generation	 in	 Venice’s	 Porto
Marghera	area.”	As	one	 consequence,	 Italy’s	 largest	 energy	 company,	Enel,	 has
bought	 new	 GE	 technology	 to	 build	 a	 hydrogen-fueled	 combined-cycle	 power
plant,	 said	 to	 be	 the	 first	 of	 its	 kind	 in	 the	 world.	 It’s	 right	 next	 door	 to	 the
ghastly	Andrea	Palladio	plant	in	Fuina,	a	960-megawatt	coal-fired	facility,	which
is	itself	right	next	door	to	the	Porto	Marghera	petrochemical	plant	–	this	is	not	a
genteel	neighborhood.	The	new	hydrogen	plant	(the	hydrogen,	cheating	a	little,
comes	from	the	adjacent	petrochemical	plant)	will	produce	12	megawatts	on	its
own,	and	send	superheated	steam	next	door	to	the	coal-burning	plant,	boosting
its	output	by	a	further	four	megawatts.

In	North	America	more	recently,	one	of	the	directors	of	the	grid	operator	in	the
Pacific	 Northwest,	 Jack	 Robertson,	 had	 a	 similar	 vision.	 During	 the	 spring
freshet,	 he	 noted,	 the	 Columbia	 River	 hydroelectric	 system	 generates	 surplus
power	that	has	to	be	dumped	on	the	market	for	pennies,	just	to	get	rid	of	it.	Why
not,	instead,	use	it	to	strip	water	of	its	hydrogen,	which	could	then	be	stored	to
produce	 electricity?	 “Water	 containing	 enough	 potential	 hydrogen	 energy	 to
equal	all	of	Saudi	Arabia’s	remaining	oil	reserves	flows	down	the	Columbia	River
every	67	days,”	he	told	a	public	meeting	in	Oregon.	(Robertson	has	since	left	the



Bonneville	Power	Administration	to	help	form	the	Northwest	Hydrogen	Alliance,
a	 nonprofit	 group).	 Meanwhile,	 a	 company	 called	 JetstreamWind	 Inc.	 broke
ground	 in	 New	 Mexico	 to	 build	 a	 $219	 million	 plant	 to	 produce	 hydrogen
entirely	 from	 renewable	 energies.	 The	 company	 claims	 it	 will	 produce	 enough
hydrogen	to	sell	to	secondary	markets.

SOME	GIFTED	–	AND	NOT	SO	GIFTED	–	TINKERERS

For	years,	 hydrogen	 seemed	 like	 the	obvious	 successor	 economy	 to	 fossil	 fuels.
After	all,	hydrogen	is	the	most	abundant	element	in	the	universe;	all	you	have	to
do	 is	 strip	 it	 from	water,	 then	 use	 the	 hydrogen	 as	 fuel,	 either	 to	 burn	 in	 an
internal	 combustion	 engine,	 or	 to	 generate	 electricity	 from	 onboard	 fuel	 cells,
and	 your	 emissions	would	be	pure	 oxygen,	 or	 just	water.	 By	weight,	 hydrogen
contains	three	times	as	much	energy	as	gasoline	(though	it	is	much	bulkier);	it	is
easily	storable	and	transportable;	and	can	be	produced	in	large	centralized	plants
or	 in	 small	 local	ones.	 It	 can	be	produced	not	 just	 from	water,	but	also	 from	a
variety	of	other	resources,	such	as	fossil	fuels,	biomass,	or	methane.

Alas,	producing	usable	hydrogen	has	been	much	more	difficult	than	expected.
Water	has	proven	stubbornly	recalcitrant	to	being	unlocked	in	the	way	required.
It	 takes	 more	 energy	 to	 produce	 hydrogen	 than	 the	 hydrogen	 itself	 will	 yield
when	burned,	which	rather	defeats	the	purpose	–	unless,	of	course,	you	do	what
Binns	 and	 the	 EU	were	 contemplating,	 using	 the	 excess	 capacity	 of	 renewable
energies	to	produce	the	hydrogen.	Once	(and	if)	there	are	excess	capacities	…

This	 combination	of	 dizzying	possibilities	with	 annoying	 technical	 barriers	 is
one	reason	why	hydrogen	has	attracted	so	many	tinkerers,	who	can	be	found	in
many	odd	places.	One	such	tinkerer	is	a	genuinely	gifted	old	fellow	who	lives	on
Great	Hill,	 quite	 near	my	house,	 surrounded	 by	 200	 or	 so	 hectares	 of	 his	 own
woodland.	 Great	 Hill	 isn’t	 actually	 that	 great,	 but	 it	 does	 have	 splendid	 views
over	the	town	of	Liverpool,	Nova	Scotia,	and	the	Atlantic	beyond,	and	his	house
is	comfortable	in	that	special	way	of	houses	inhabited	by	three	or	four	successive
generations	of	the	same	family.	I	was	introduced	to	him	by	a	friend	who	is	a	bird-
watcher,	who	was	up	on	the	hill	looking	for	a	bobolink	when	the	inventor	drove
by	in	his	Toyota	Camry	with	a	sign	across	the	back	that	said	“Hydrogen	Car.”	He
was	happy	enough	to	show	her	his	homemade	conversion	kit,	and	to	show	it	to
me	when	I	turned	up	on	his	doorstep.

Under	 the	 hood,	 six	 sturdy	 glass	 jars	were	 securely	 strapped	 to	 the	 radiator,
each	with	 an	 electrode	 leading	 from	 the	 car’s	 battery.	 They	were	 connected	 in
series	by	small	tubes,	and	the	final	 jar	was	then	connected	to	the	fuel	 line.	The
liquid	in	the	jars	was	clear,	but	turned	milky	when	he	turned	the	key	to	start	the
motor,	thus	passing	an	electric	current	through	each	of	the	jars.

“What’s	going	on	in	there?”	I	asked.



“That’s	producing	hydrogen,”	he	 said,	 “which	 is	 flowing	 into	 the	 fuel	 line	 to
mix	with	gasoline	and	combust.”

“Where’s	the	hydrogen	coming	from?”	I	asked,	reassured	by	the	neatness	of	his
tubing	that	it	wasn’t	just	puffing	hazardously	into	the	air.	“What’s	in	the	jars?”

“Just	water	and	baking	soda.”

“You’re	making	hydrogen	from	baking	soda?”

“That’s	right.”

When	I	got	home,	 I	 found	that	there	was	a	whole	community	of	baking	soda
fuel	 people	 on	 the	 Internet.	 Baking	 soda,	 or	 sodium	 bicarbonate,	 or	 sodium
hydrogen	 carbonate	 (NaHCO3)	 is	 also	 known	 as	 bread	 soda,	 cooking	 soda,
bicarbonate	 of	 soda,	 sodium	 bicarb,	 bicarb	 soda,	 or	 simply	 bicarb,	 and	 is	 a
component	of	 the	mineral	natron.	 It	has	been	known	 for	millennia,	 though	not
for	 its	 hydrogen	 content.	 You	 can	 watch	 videos	 on	 YouTube,	 showing	 devices
rather	 like	 the	 one	 I	 had	 just	 seen.	 You	 can	 participate	 in	 discussions	 about
whether	the	hydrogen	should	be	burned	alone,	or	mixed	with	gasoline,	or	used	as
a	kind	of	gasoline	backup.	What	you	won’t	hear	 from	are	chemists.	So	 I	 called
one	at	Dalhousie	University	in	Halifax.

“What	 do	 you	 get	when	 you	pass	 a	 current	 through	 a	 solution	 of	water	 and
baking	soda?”

“An	agitated	solution	of	baking	soda	in	water.”

“No	hydrogen?”

“No	hydrogen.”

“Nothing	going	into	the	combustion	chamber?”

“Nothing.	Probably	just	as	well.	Hydrogen	is	very	volatile.”

From	the	baking	soda	people	I	gravitated	to	the	oxyhydrogen,	or	hydroxy,	or
HHO,	 or	 water-for-fuel	 people,	 another	 thriving	 Internet	 community.	 This
involves	onboard	electrolysis	of	water	to	produce	HHO,	which	is	a	flammable	gas
widely	 used	 in	welding,	 patented	 in	 the	 1960s.	 This	 is	 a	much	more	 plausible
technology	(in	fact,	a	primitive	fuel	cell)	with	some	very	implausible	assumptions
built	 into	it.	You	can	indeed	produce	oxyhydrogen	in	this	way,	but	you	are	not
running	 your	 car	 on	 it	 –	 it	 is	 a	 gasoline	 motor	 that	 charges	 the	 battery	 that
produces	 the	HHO,	with	 consequent	 losses	 of	 power	 all	 through	 the	 chain.	 Far
more	energy	is	consumed	to	make	the	HHO	than	the	HHO	yields	when	burned,
which	is	one	reason	carmakers	haven’t	flocked	to	water	as	fuel.

A	long	way	skywards	in	credibility	is	Abe	Fouhy,	who	has	been	tinkering	with
hydrogen	in	his	garage	in	the	town	of	Newberg,	Oregon,	and	has	so	far	produced
a	 hydrogen-powered	 lawnmower	 (which	 almost	 incinerated	 the	 neighbors	 the
first	time	it	started,	with	man-sized	flame	emissions,	until	Fouhy	toned	it	down),



a	dual-fuel	car	(a	converted	1999	Ford	Contour),	a	playing-card-sized	fuel	cell,	a
hydrogen	fuel-injection	system,	and	other	devices.	The	idea	of	hydrogen	captured
his	imagination	when	he	was	just	a	teenager,	Fouhy	reports,	which	isn’t	so	long
ago:	he	was	only	28	in	2009	and	already	president	of	the	Northwest	chapter	of
the	 American	 Hydrogen	 Association.	 He	 has	 developed	 classes	 on	 alternative
fuels	for	the	University	of	Montana,	and	is	teaching	a	similar	class	at	Clackamas
Community	 College	 in	 Oregon,	 while	 finishing	 his	 bachelor’s	 degree.	 Like	 so
many	others,	his	main	passion	 is	 to	develop	hydrogen	 fuels	 run	by	 community
electrolysers	powered	by	solar	power.1

HYDROGEN	VEHICLES	DO	EXIST

A	 stock	 market	 and	 media	 darling	 of	 the	 1990s	 was	 a	 company	 founded	 by
Geoffrey	Ballard	 in	Burnaby,	British	Columbia,	which	made	hydrogen	 fuel	cells
for	 transportation	 and	 stationary	 electric	 generation	 –	 and	 produced	 a	 line	 of
buses	 whose	 water	 emissions	 were	 famously	 clean	 enough	 to	 drink.	 Ballard
Power	Systems	still	exists,	but	in	2007	it	sold	off	its	automotive	unit	–	partly	to
Daimler	and	Ford,	and	partly	to	Siemens,	which	acquired	its	electric	drive	assets.

Fuel-cell	 cars	 haven’t	 gone	 away,	 exactly	 –	 in	 2007,	GM	 engineers	 pushed	 a
few	 kilos	 of	 compressed	 hydrogen	 into	 the	 rebuilt	 tanks	 of	 a	 couple	 of	 their
Sequels,	and	drove	from	Rochester,	New	York,	to	Tarrytown	in	the	same	state,	a
distance	 of	 a	 little	 less	 than	 500	 kilometers.	 The	 fuel	 was	 renewably	 derived,
being	manufactured	 by	 electricity	 from	 the	Niagara	 Falls	 hydro	 plant,	 and	GM
boasted	that	it	was	“the	world’s	first	300-mile	drive	that	was	petroleum-free	and
emissions-free	on	a	single	tank	of	fuel.”2	Then,	in	the	summer	of	2009,	under	the
enthusiastic	 sponsorship	 of	 the	 California	 Fuel	 Cell	 Partnership	 and	 the	 state’s
governor,	Arnold	Schwarzenegger,	who	himself	has	been	tooling	around	the	state
in	 a	 hydrogen-powered	Hummer,	 a	 “hydrogen	 tour”	 set	 off	 from	 San	Diego	 to
Vancouver,	 featuring	 a	 whole	 panoply	 of	 hydrogen-powered	 vehicles,	 from
companies	 as	 diverse	 as	 Daimler	 (Mercedes-Benz),	 Kia,	 and	 Volkswagen,	 with
ranges	 varying	 from	 350	 to	 650	 kilometers,	 and	maximum	 speeds	 around	 150
kph.	 A	 few	 months	 later	 GM	 unveiled	 its	 “Hy-wire”	 concept	 car,	 an	 elegant
hydrogen-powered	fuel-cell	vehicle	that	it	insisted,	to	great	skepticism,	would	be
available	in	a	production	model	by	2010.

Pretty	nearly	all	of	these	fuel-cell	cars	are	twice	as	efficient	as	electric	hybrids,
and	three	or	more	times	better	than	the	best	conventional	cars,	and	all	have	only
water	 vapor	 as	 emissions	 –	 so	why	 aren’t	 they	 already	 in	wider	 production?	A
meager	 300	 fuel-cell	 cars	 are	 traveling	 California	 roads,	 and	 the	 Fuel	 Cell
Partnership	expects	this	to	increase	to	a	hardly	whopping	4,300	by	2014.	(Still,
the	U.S.	National	Research	Council,	an	arm	of	the	National	Academy	of	Sciences,
estimated	 in	 2008	 that	 the	world’s	 automakers	would	 be	 selling	 as	many	 as	 2
million	hydrogen-powered	fuel-cell	cars	by	2020.)



The	 nonemergence	 of	 hydrogen	 cars	 is	 particularly	 glaring	 since	 hydrogen
power	 had	 long	 been	 beloved	 of	 regulatory	 regimes	 everywhere,	 which	 have
poured	 buckets	 of	money	 into	 fostering	 its	 development	 through	 subsidies	 and
incentives.	 But	 the	 Obama	 administration	 confirmed	 hydrogen	 as	 a	 nonstarter
when	in	May	2009	Energy	Secretary	Steven	Chu	pulled	the	plug	on	research	into
automotive	hydrogen	fuel	cells.	“Is	it	likely	in	the	next	10	or	15	or	even	20	years
that	we	will	convert	to	a	hydrogen-car	economy?	The	answer,	we	felt,	was	no,”
he	 said.	 Ballard	 Systems	 itself	 has	 cast	 doubt	 on	 the	 fuel-cell	 business	 for
transportation.	As	a	business,	it	was	going	nowhere.	It’s	easy	enough	to	build	an
efficient	fuel	cell	that	consumes	hydrogen,	fits	in	a	car,	and	produces	electricity.
The	problem	is	to	make	hydrogen	at	a	price	and	at	efficiencies	that	make	sense.
Ballard’s	answer	was,	effectively,	no,	it	can’t	be	done.

But	Ballard	may	turn	out	to	be	wrong.

In	a	nutshell,	 the	problem	 is	 this:	hydrogen	 is	not	an	energy	 source,	only	an
energy	carrier.	Hydrogen	may	be	the	commonest	element,	but	it	is	not	found	in
its	 free	 state	 anywhere	 (if	 it	 were,	 it	 would	 be	 at	 the	 outer	 reaches	 of	 the
atmosphere,	since	it	 is	among	the	lightest	of	all	gases).	As	already	indicated,	to
get	hydrogen,	you	must	first	strip	it	away	from	carbon,	as	found	in	hydrocarbon
fuels,	 or	 from	 oxygen,	 as	 found	 in	 water.	 Either	 way,	 considerable	 energy	 is
required	–	and	using	energy	to	produce	less	energy	rather	fails	the	efficiency	test.
By	most	calculations,	to	get	one	kilowatt-hour	of	electricity	from	a	hydrogen	fuel
cell,	 you	 need	 to	 expend	 three	 kilowatt-hours	 to	 produce	 it,	 a	 less	 than	 stellar
efficiency	rate.	One	of	Ballard’s	buses	uses	twice	as	much	energy	as	a	diesel	bus.
One	of	Chu’s	reasons	for	killing	the	hydrogen	research	program	was	the	absence
of	a	carbon-free	way	of	generating	hydrogen	economically.	Later	in	the	year,	the
U.S.	Congress	stuffed	the	$200	million	Chu	had	cut	back	into	the	spending	bill,
partly	 because	 of	 anguished	 squeals	 from	 some	 of	 the	 companies	 that	were	 to
have	 benefited	 (among	 them	GM,	 Toyota,	 and	Daimler),	 and	 partly	 because	 of
politics-as-usual	 –	 a	 good	 deal	 of	 the	 money	 was	 to	 be	 spent	 at	 the	 National
Center	 for	 Hydrogen	 Technology	 at	 the	 University	 of	 North	 Dakota	 in	 Grand
Forks,	and	the	chairman	of	the	Senate’s	appropriations	subcommittee	on	energy
was	Byron	Dorgan,	a	Democrat	from	North	Dakota.

But	 don’t	 give	 up	 on	 hydrogen	 just	 yet.	 One	 real	 advantage	 is	 that,	 once
manufactured,	 hydrogen	 can	 store	 energy	 at	 volumes	 much	 higher	 than	 is
currently	practical	with	batteries,	and	if	produced	by	clean	electricity	it	remains
a	clean	and	emissions-free	fuel.

SO	IS	NIRVANA	HERE	OR	NOT?

The	key	phrase	in	the	previous	paragraph	is	“once	manufactured.”	You	can	strip
hydrogen	 from	hydrocarbons	 like	natural	 gas	 and	gasoline	 –	 and	 in	 fact,	 that’s
where	most	of	the	hydrogen	currently	used	comes	from,	because	it’s	cheap	to	do



–	but	when	you	 take	all	 the	hydrogen	 (H)	out	of	natural	 gas	 (CH4)	you’re	 left
with	the	carbon	(C),	which	makes	carbon	dioxide	(CO2)	which,	as	a	greenhouse
gas,	is	what	we	are	trying	to	get	rid	of.	And	you’re	using	up	fossil	fuels	to	do	it.
Not	a	good	idea.

Unless,	of	course,	you’re	a	true	believer	in	carbon	capture	and	storage,	like	BP
for	instance.	In	the	middle	of	2009	the	company	joined	with	the	mining	giant	Rio
Tinto,	one	of	the	world’s	megapolluters,	to	form	a	new	company	called	Hydrogen
Energy.	The	company	announcement	had	an	oddly	gleeful	tone,	as	though	it	had
discovered	a	brand	new	way	to	be	a	politically	correct	emitter.	“Hydrogen	power
is	a	new	and	exciting	concept,”	the	press	release	said:
one	 that	could	revolutionize	 the	world	of	 low-carbon	electricity	generation.	This	new	generation	of
power	 stations	will	 use	 hydrocarbon	 feedstocks	 such	 as	 coal,	 natural	 gas	 or	 petroleum	 coke	 (a	 by-
product	of	refining	oil),	processing	them	into	hydrogen,	and	carbon	dioxide,	which	 is	captured	and
stored	permanently	deep	underground.	BP	is	a	leader	in	developing	the	technology	of	carbon	capture
and	storage	[CCS].	Such	power	stations	have	massive	potential	worldwide	as	they	mean	countries	can
continue	to	use	fossil	fuels	while	reducing	the	environmental	impact	of	today’s	power	plants.	This	is
particularly	significant	for	major	coal	users	such	as	the	U.S.,	China	and	India.

The	 new	 company	 was	 planning	 a	 400-megawatt	 project	 in	 Abu	 Dhabi,	 and
another	 in	 Kern	 County,	 California,	 “where	 we	 intend	 to	 produce	 390	 gross
megawatts	of	clean	power.”	It	would	capture	and	store	90	percent	of	the	carbon
that	would	otherwise	be	emitted.	What	was	not	clear	from	all	this	was	if	CCS	is
so	 efficient,	 why	 don’t	 they	 just	 burn	 the	 fossil	 fuels	 directly,	 and	 forget	 the
rigmarole	about	hydrogen?

Because	electrolysis	of	water	has	proved	unexpectedly	difficult,	a	great	deal	of
research	has	gone	into	finding	more	efficient	ways	of	bringing	it	off.	The	global
center	 for	 this	 research	 has	 been	 at	 Imperial	 College	 in	 London,	 whose
biochemistry	department	has	had	several	breakthroughs.	So	it	was	interesting	in
2008	 to	 hear	 its	 director,	 James	Barber,	 generously	 and	 effusively	 praising	 the
work	of	 two	MIT	scientists	 in	 the	 field,	Daniel	Nocera	and	Matthew	Kanan.	He
called	 their	work	 “a	 giant	 leap”	 toward	 generating	 effortless	 and	 endless	 solar
power.	 “This	 is	 a	 major	 discovery	 with	 enormous	 implications	 for	 the	 future
prosperity	of	humankind,”	he	said.	“The	importance	of	their	discovery	cannot	be
overstated,	since	it	opens	up	the	door	for	developing	new	technologies	for	energy
production	 thus	 reducing	 our	 dependence	 for	 fossil	 fuels	 and	 addressing	 the
global	climate	change	problem.”

Nocera,	 principal	 investigator	 for	 the	 Solar	Revolution	Project	 funded	by	 the
Chesonis	 Family	 Foundation	 and	 co-director	 of	 the	 Eni-MIT	 Solar	 Frontiers
Center,	was	no	less	effusive.	He	referred	to	his	discovery	as	“the	nirvana	we	have
been	 talking	 about	 for	 years	…	Solar	 power	 has	 always	 been	 a	 limited,	 far-off
solution.	Now	we	can	seriously	think	about	solar	power	as	unlimited	and	soon.”

So	what	 is	 it	 that	 Nocera	 has	 done?	 Splitting	water	 is	 generally	 a	 two-stage



process,	 the	 first	 involving	 the	chemical	 rearrangement	of	oxygen	and	water	 to
make	 O2,	 and	 the	 second	 causing	 the	 protons	 in	 the	 water	 to	 make	 H2.	 The
primary	steps	of	natural	photosynthesis	do	exactly	this	–	they	store	solar	energy
by	rearranging	the	chemical	bonds	of	water	to	form	H2	and	O2.	Outside	nature,
the	first	step,	the	O2	one,	has	always	been	the	trickiest.	What	Nocera	and	Kanan
did	was	 to	 design	 a	 system	 that	 uses	 cobalt	 and	 phosphorous,	 both	 cheap	 and
abundant	materials,	 as	 catalysts.	 The	 system	works	 at	 ambient	 temperatures	 in
normal-pH	water	and	is	simple	to	set	up.

Nocera	and	Kanan’s	 isn’t	 the	only	breakthrough	in	the	field.	A	year	after	 this
announcement,	 another	 group	 of	 scientists,	 led	 by	 Umit	 Ozkan	 of	 Ohio	 State
University,	developed	another	catalyst	to	make	hydrogen	from	ethanol,	using	low
temperatures	and	cheap	materials.	As	Ozkan	put	it	to	a	meeting	of	the	American
Chemical	 Society	 in	 Philadelphia	 in	March	2010,	 “Instead	 of	making	hydrogen
from	biofuel	at	a	centralized	facility	and	transporting	it	to	gas	stations,	we	could
use	our	catalyst	inside	reactors	that	are	actually	located	at	the	gas	stations.	So	we
wouldn’t	have	 to	 transport	 or	 store	 the	hydrogen	–	we	 could	 store	 the	biofuel,
and	make	hydrogen	on	the	spot.”

FUEL	CELLS	ARE	EFFICIENT,	EASY	TO	MAKE,	AND	CHEAP

Once	manufactured,	 hydrogen	 can	 be	 burned	 directly	 or	 used	 in	 a	 fuel	 cell,	 a
simple	 device	 that	 directly	 converts	 ambient	 oxygen	 and	 the	 energy	 stored	 in
hydrogen	 into	electricity.	The	power	 is	 then	used	 to	 run	an	electric	motor,	 just
like	 a	 battery	 does.	 In	 fact,	 many	 engineers	 refer	 to	 fuel	 cells	 as	 “fuel-cell
batteries.”	 As	 an	 energy	 user,	 a	 fuel	 cell	 has	 the	 potential	 to	 be	 60	 percent
efficient	in	using	its	hydrogen	fuel,	as	compared	with	gasoline	engines,	which	at
their	very	best	might	achieve	30	percent	energy	efficiency,	and	seldom	do.

At	 first	 the	 process	 seems	 circular	 –	 you	 use	 electricity	 to	 produce	 the	 two
elements	that	you	then	recombine	to	produce	electricity,	with	efficiencies	lost	at
both	ends	of	the	process.	But	the	key	is	later	usage.	It	means	cheap	and	abundant
storage	 of	 electricity,	 which	 in	 turn	 makes	 intermittent	 –	 and	 highly
decentralized	–	power	generation	practical.	Pat	Binns’s	vision,	in	short.	The	scale,
however,	remains	daunting.

On	 farms,	 a	 hydrogen	 economy	 is	 already	 viable.	 Certainly	 the	 energy-
independent	farm	is	quite	doable.	Unlike	city	dwellers,	farmers	already	generate
most	 of	 the	 energy	 feedstocks	 they	 need.	 The	 farm	 machinery	 company	 New
Holland	is	now	producing	a	working	106-horsepower	(80kW)	hydrogen	fuel-cell
tractor,	 the	 NH2.	 Large	 (and	 heavy)	 fuel	 cells	 are	 more	 practical	 on	 tractors,
which	 also	 have	 plenty	 of	 room	 for	 tanks	 of	 compressed	 gas.	 The	 hydrogen	 is
produced	 by	 splitting	 water,	 using	 either	 wind	 and	 solar	 power,	 or,	 more
probably,	 by	 burning	 waste	 biomass	 such	 as	 corn	 husks	 and	 field	 trimmings,
material	 readily	 available	 on	 most	 farms	 (commercially	 available	 biomass



furnaces	are	found	at	every	farm	show).3

Where	does	this	leave	us?	In	the	previous	chapter,	I	was	arguing	strongly	that
electric	cars	are	the	way	of	the	future.	I	believe	that	to	be	true.	Electric	cars	are	a
sexier	bet,	and	will	be	quicker	to	market	–	indeed,	are	already	in	the	market.	But
this	doesn’t	mean	there	is	no	place	for	hydrogen.	There	is	no	reason	why	the	two
technologies	shouldn’t	coexist.	They	are,	in	many	senses,	complementary:	surplus
hydrogen	in	stationary	facilities	can	charge	batteries	as	well	as	fuel	cells.	So	we
should	be	encouraging	a	hydrogen	economy	as	well	as	plug-in	electrics.	To	some
degree,	 we	 already	 are:	 early	 in	 2010	 Germany	 announced	 that	 it	 would
subsidize	 a	 hydrogen-vehicle	 economy	 by	 creating	 a	 countrywide	 hydrogen-
fuelling	network,	 as	 early	 as	2015.	As	 a	 consequence,	 a	 consortium	of	German
automakers	announced	a	multibillion-dollar	investment	in	fuel-cell	vehicles.	And
hydrogen	 is	an	obvious	choice	 for	 large	machinery,	and	small-scale,	distributed
power	generation	as	a	supplement	to	and	in	some	cases	alternative	to	grid	power:
that	way,	you	can	use	your	own	sustainably	produced	hydrogen	to	charge	your
own	electric	car.	Both	technologies	are	winners.
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FIX	ENERGY	(5)
Colliding	with	Atomic	Energy

“We	say	that	we	will	put	the	sun	into	a	box.	The	idea	is	pretty.	The	problem	is,	we	don’t	know	how	to	make
the	box.”

–	Sébastien	Balibar,	Centre	National	de	la	Recherche	Scientifique	(France),	on	nuclear	fusion

AT	THE	WITCHING	HOUR	of	1	A.M.	on	April	26,	1986,	after	a	series	of	grotesque	accidents
and	management	errors,	one	of	the	reactors	at	the	Chernobyl	nuclear	power	plant
near	 Pripyat,	 in	 Ukraine,	 went	 into	 meltdown	 and	 then	 exploded,	 sending	 a
plume	of	radioactive	contaminants	high	into	the	air.	It	was	the	worst	accident,	by
far,	 in	 the	 not-very-old	 nuclear	 industry,	 but	 in	 the	 end	 its	 most	 serious
consequence	was	indirect:	it	caused	a	wave	of	unreasoning	fear	to	ripple	through
the	media	and	the	wider	population,	and	sent	the	nuclear	industry	into	a	tailspin
from	which	it	is	only	now	set	to	recover.

Chernobyl	wasn’t	 the	cause	of	 the	public’s	panic,	only	the	trigger.	The	whole
idea	 of	 nuclear	 power	 had	 long	 made	 the	 environmentalist	 movement	 deeply
uneasy.	 One	 reason	 was	 its	 dark	 provenance.	 Einstein’s	 stepchild	 became	 the
harbinger	 of	 mass	 destruction,	 and	 this	 at	 a	 time	 of	 politics	 that,	 at	 least	 in
retrospect,	 seems	 increasingly	 insane,	 with	 its	 doctrine	 of	 “mutually	 assured
destruction,”	or	MAD:	 two	arsenals	of	nuclear	overkill	 that	 threatened	the	very
survival	 of	 the	 planet.	 We	 all	 feared	 the	 nightmarish	 dystopia	 of	 nuclear
holocaust,	 nuclear	winter.	Nuclear	 reactors,	 for	 their	 part,	 seemed	 the	ultimate
expression	 of	 technological	 inhumanity.	 Another	 fear	was	 of	 cancers	 threading
their	way	inexorably	up	the	food	chain	–	strontium-90,	an	obscure	isotope	no	one
had	ever	heard	of	before,	became	so	much	a	part	of	common	parlance	it	didn’t
even	have	to	be	explained:	it	was	a	metaphor	for	death.	The	slogan	of	the	Soviet
nuclear	 power	 industry,	 “Atoms	 for	 Peace,”	 seemed	 like	 a	 sick	 joke.	 And	 then
there	 was	 the	 industry’s	 waste,	 which	 apparently	 lasted	 forever,	 deadly	 and
brooding,	and	would	have	to	be	guarded	on	timescales	no	human	civilization	had
ever	matched.

But	that	was	then.

Today,	 James	Lovelock,	 an	environmentalist	with	 impeccable	 credentials	 and
author	 of	 the	 Gaia	 theory,	 is	 calling	 for	 a	 crash	 program	 to	 build	 ever	 more
nuclear	power	stations,	and	build	them	quickly.	David	Suzuki,	the	nearest	thing
the	 Canadian	 environmental	 movement	 has	 to	 a	 saint,	 refuses	 to	 condemn
nuclear	 power	 out	 of	 hand.	 The	 Guardian,	 that	 reliably	 lefty	 and	 green-tinged



newspaper,	publishes	pieces	suggesting	that	“atomic	power	is	crucial	in	the	fight
against	global	warming.”	Even	one	of	the	founders	of	Greenpeace,	Patrick	Moore,
is	not	only	calling	for	a	rapidly	expanding	nuclear	industry,	but	actually	lobbying
politicians	 on	 its	 behalf.	 A	 meeting	 of	 the	 American	 Association	 for	 the
Advancement	of	Science	declared	in	2009	that	nuclear	power	is	safe,	affordable,
and	its	waste	problems	are	much	more	manageable	than	the	public	realizes.1

What	has	changed?

To	 a	 previous	 generation,	 the	 threat	 of	 nuclear	 warfare	 was	 a	 cause	 to	 be
passionate	 about.	 To	 the	 new	 generation,	 for	 whom	 Lovelock	 and	 Suzuki	 and
others	are	the	Bertrand	Russells	of	their	time,	climate	change	is	its	replacement.
The	 baby	 boomer	 protesters	 had	 never	 heard	 of	 greenhouse	 gases,	 and	 carbon
was,	if	anything,	a	benign	substance	with	no	known	polluting	effects.	Radioactive
contamination	of	living	things	was	the	issue,	not	the	cumbersome	but	unseen	and
unfelt	effects	of	rising	carbon	dioxide	levels.	That’s	all	gone.	“Emissions”	are	the
issue	 and	 nuclear	 power	 stations	 don’t	 have	 any.	 Lovelock,	 who	 is	 a	 climate
pessimist	 (he	 thinks	 it	 is	 probably	 too	 late	 to	 do	 anything	 effective)	 has
nevertheless	written	passionately	about	nuclear	power.	 In	The	Vanishing	 Face	 of
Gaia,	 he	 writes	 that	 “two	 important	 changes	 in	 our	 energy	 future	 supplies
emerged	 after	 I	 started	 writing	 this	 book	 in	 2008	…	 the	 public	 perception	 of
nuclear	 energy	 and	 the	 recognition	 that	 solar	 thermal	 energy	 is	 the	 most
promising	of	the	‘renewable’	energy	options.	It	even	seems	possible	that	by	using
both	of	these	we	can	significantly	reduce	our	dependence	on	fossil	fuels,	although
the	greater	part	of	the	energy	we	use	will	still	be	drawn	by	burning	fossil	fuel	for
at	 least	 a	 decade	 from	 now.”	 We	 should	 regard	 nuclear	 energy,	 he	 said,	 as
something	that	could	be	provided	quickly	and	could	see	us	through	the	troubled
times	to	come.2

Let’s	 get	 straight	 to	 the	 point:	 Fossil	 fuels	 are	 dangerous	 for	 the	 planet,	 and
dwindling.	 The	 main	 alternatives	 can	 “get	 us	 there,”	 but	 not	 in	 time	 and	 not
without	despoiling	vast	 tracts	of	 land.	Nuclear	 technology	 is	proven.	 It	 remains
hazardous	 (though	not	 as	hazardous	 as	 coal),	 but	 is	 not	unsafe.	And	 there	 is	 a
new	 generation	 of	 smaller	 reactors	 that	 can	 be	 built	 quickly	 and	 relatively
cheaply.

They	should	be.	Fast.

ISN’T	NUCLEAR	POWER	HORRIBLY	UNSAFE?

Lovelock	 and	 Moore	 and	 others	 make	 three	 simple	 points:	 Look	 at	 the	 safety
record.	Look	at	the	residual	waste	problem.	Then	look	at	the	alternatives.

There	have	been	a	 few	 industrial	 accidents	 in	 the	nuclear	 industry,	 although
not	many.	In	1956	a	military	reactor	at	Windscale	in	the	United	Kingdom	caught
fire	and	released	what	the	secretive	British	would	later	call	“significant	amounts”



of	radioactivity	into	the	atmosphere.	No	one	was	told	about	the	accident,	and	the
British	 issued	 no	 warnings.	 Nevertheless,	 epidemiological	 studies	 afterwards
could	find	no	unusual	deaths	and	no	increases	in	cancer	rates	after	the	accident.
It	 seemed	 to	have	no	 real	 consequences.	 In	1962,	 atmospheric	nuclear	 tests	 by
both	Russians	and	Americans	released	 into	 the	atmosphere	radiation	equivalent
to	two	Chernobyls	every	week	for	a	whole	year.	It	was	soon	possible	to	find	trace
amounts	of	a	strontium	isotope	in	the	bones	of	pretty	well	everyone	in	the	world
–	 and	 yet	 human	 lifespans	 across	 the	 globe	 have	 continued	 to	 increase.	 Three
Mile	Island,	near	Harrisburg,	Pennsylvania,	remains	the	only	nuclear	accident	to
have	happened	in	the	Americas.	The	operators	of	the	plant	made	a	series	of	six
grievous	errors	within	15	minutes,	culminating	in	the	loss	of	reactor	coolant	and
a	threatened	meltdown.	Not	a	single	person	died.

But	 Chernobyl?	 In	 the	 months	 and	 years	 after	 the	 accident,	 media	 reports
suggested	 thousands,	 even	 hundreds	 of	 thousands,	 of	 Ukrainians,	 Russians,
Belorussians,	and	Eastern	Europeans	were	dying	or	at	risk	–	and	flocks	of	sheep
in	 faraway	 Scotland	were	 being	 scrutinized	with	 Geiger	 counters,	 just	 in	 case.
One	 million	 deaths	 was	 a	 figure	 that	 routinely	 appeared	 in	 press	 reports	 –	 a
number	still	promoted	by	the	Ukrainian	Commission	for	Radiation	Protection,	the
Institute	 of	 Radiation	 Safety	 in	 Minsk,	 Belarus,	 and	 the	 Center	 for	 Russian
Environmental	Policy	in	Moscow,	among	others.3	Twenty	years	after	the	event,	in
2005,	 the	 World	 Health	 Organization	 issued	 a	 careful	 assessment	 of	 damage:
some	 56	 deaths	 had	 occurred	 to	 date,	 and	 almost	 all	 of	 those	 were	 rescue
workers,	 the	 first	 responders,	 although	 another	 4,000	would	 “probably”	 die	 in
due	 course.4	 (Chernobyl’s	 biggest	 health	 problem	 turned	 out	 to	 be	 the	mental
health	of	people	in	the	surrounding	area,	who	suffered	from	a	high	incidence	of
depression	 and	 anxiety.)	 In	 2009	wealthy	 Russians	were	 buying	 condos	 in	 the
neighborhood,	partly	because	it	was	a	trendy	thing	to	do,	and	partly	because	the
depopulated	region	had	become	a	haven	for	wildlife.

Chernobyl	and	Three	Mile	Island	did	have	one	disastrous	result:	by	paralyzing
the	nuclear	 industry	and	 turning	public	opinion	against	nuclear	power,	 they	 in
effect	 made	 global	 warming	 worse	 by	 cementing	 our	 reliance	 on	 coal-fired
generators.

So	is	nuclear	power	completely	safe?	Clearly	not.	But	it	is	much	safer	than,	say,
hydroelectric	 power	 or	 the	 coal	 industry	 (there	 have	 been	 31	 deaths	 in	 the
nuclear	 industry	 per	 terawatt	 year,	 compared	 with	 4,000	 in	 hydroelectric
systems,	 and	 56,400	 in	 the	 coal	 industry).5	 Coal-fired	 plants	 routinely	 cause
thousands	of	deaths	every	year,	mostly	 from	breathing	coal	dust,	but	also	 from
mining,	transportation,	and	incineration.	Hydroelectricity	has	perhaps	killed	even
more	–	though	no	one	notices	until	a	dam	bursts.

AND	WHAT	ABOUT	THE	RADIOACTIVE	LEFTOVERS?



But	what	about	nuclear	waste?	Doesn’t	it	last	forever?	Isn’t	it	so	deadly	that	it	has
to	 be	 buried	 far	 underground?	 Isn’t	 it	 at	 risk	 from	 terrorist	 attacks,	 or	 simple
accidents?

The	first	point	is	that	nuclear	plants	emit	no	CO2.	All	the	emissions	from	all	the
world’s	nuclear	industry	combined	are	hundreds	of	times	less	than	the	naturally
occurring	 radon	 gas	 most	 of	 us	 breathe	 every	 day.	 And	 the	 volume	 of	 waste
produced	 by	 the	 nuclear	 industry	 is	 trivially	 small.	 Coal-burning	 plants
worldwide	have	generated	a	mountain	of	waste:	 if	piled	 in	one	place,	 it	would
form	a	mountain	1.5	kilometers	high	and	20	kilometers	in	circumference,	almost
as	big	as	Mt.	Washington.	By	contrast,	the	high-level	nuclear	waste	left	over	from
all	of	the	world’s	reactors	over	a	full	year	would	be	a	small	cube,	60	meters	on	a
side.	 The	 accusation	 is	 frequently	 leveled	 at	 the	 nuclear	 industry	 that	 it	 is
“storing	all	this	hazardous	waste	on-site.”	But	what	this	really	means	is	that	none
of	it	is	escaping	into	the	environment.	Try	storing	coal’s	waste	on-site	–	even	with
CCS,	if	it	ever	works.	Coal’s	waste	products	go	straight	up	the	stack,	into	the	air.6

Almost	 all	 this	 nuclear	waste	 (190,000	 cubic	meters	 of	 the	 200,000	 total)	 is
called	 low-level	 waste	 –	 stuff	 that	 quickly	 decays	 to	 somewhere	 near	 ambient
background	radiation	levels.	Something	under	10	percent	is	“intermediate,”	with
a	half-life	measured	in	years	or	at	most	decades.	Only	3	percent	is	the	high-level
waste	 that	has	 to	be	kept	sequestered	 for	very	 long	periods	–	 think	of	 this	as	a
couple	of	spoonfuls	per	person	per	year.	(It	amounts,	in	fact,	to	about	one	ton	per
reactor	per	year.)	Most	nuclear	power	stations	have	committed	to	keeping	this	3
percent	either	in	“dry	casks”	of	concrete	or	in	pools	of	cooling	water	on-site,	for
at	 least	 the	 first	 40	 years	 (after	 which	 its	 radiation	 levels	 have	 dropped	 a
thousandfold).	Then,	it	has	to	be	secured	for	somewhere	around	800	years,	a	very
long	time	in	human	affairs.	Nevertheless,	Lovelock	has	famously	offered	to	take
the	high-level	waste	from	any	reactor	to	bury	in	his	backyard,	where	it	would	fill
a	 tiny	 pit	 about	 a	 meter	 deep,	 and	 he’d	 use	 the	 heat	 from	 its	 decaying
radioactivity	to	heat	his	home.7	Much	is	made	of	 the	notion	that	nuclear	waste
will	 last	 “millennia.”	 But	 there	 is	 another	 way	 of	 looking	 at	 it:	 nuclear	 waste
fades	over	 time,	and	 in	800	years	or	 so	will	be	about	as	 radioactive	as	 the	ore
from	which	 it	 was	made.	 The	 lead	 pollution	 from	 a	mine	 or	 smelter,	 and	 the
mercury,	 arsenic,	 cadmium,	 and	 thallium	 produced	 by	 burning	 coal,	 last	 quite
literally	forever	–	they	never	get	less	poisonous.

In	 this	 regard	 it	 is	 interesting	 that	 the	Pacific	 islands	 that	were	 the	site	of	 so
much	 American	 nuclear	 testing	 during	 the	 Cold	 War,	 especially	 the	 notorious
Bikini	Atoll,	were	 recolonized	by	wildlife	 far	 faster	 than	 expected.	And	 in	 July
2007	 the	 U.S.	 government	 decommissioned	 the	 Rocky	 Flats	 nuclear	 weapons
production	area	near	Denver,	Colorado	(most	of	 the	trigger	mechanisms	for	the
U.S.	nuclear	arsenal	were	made	there)	and	turned	it	into	a	wildlife	refuge.	It	had
been	closed	to	the	public	for	more	than	50	years.	The	site	had	been	contaminated
with	 a	witches’	 brew	 of	 compounds,	 including	 plutonium,	 uranium,	 beryllium,



and	several	hazardous	chemicals.	With	some	excusable	hyperbole,	Lovelock	has
suggested	that,	in	fact,	“nuclear	waste	is	the	perfect	guardian	against	[the	worst
polluter	of	all]	man.”

The	volumes	may	be	small,	but	the	stuff	is	hazardous.	So	what	do	you	do	with
it?	Three	options	exist.	You	can	just	keep	it	where	it	is,	which	is	what	Canadian
and	 American	 reactor	 operators	 do;	 you	 can	 find	 a	 geologically	 stable	 and
reasonably	 secure	 site,	 and	 pile	 the	 stuff	 up	 there,	 which	 is	 what	 the	 U.S.
Congress	mandated	as	long	ago	as	1987;	or	you	can	recycle	or	reprocess	the	spent
fuel	 and	 high-level	 wastes	 through	 so-called	 breeders	 (one	 way	 to	 produce
weapons-grade	plutonium),	which	has	been	the	European	and	Russian	method	of
choice.

In	 the	 U.S.,	 Yucca	 Mountain	 in	 Nevada	 was	 chosen	 as	 the	 nation’s	 single
nuclear	waste	depository,	but	the	plan	has	long	been	controversial.	Early	in	2009
President	Obama	finally	put	it	to	rest	–	the	government	would	no	longer	proceed
with	 the	 depository	 there.	 The	 decision	 left	 the	 nuclear	 industry	 in	 disarray.
There	had	once	been	four	reprocessing	plants	in	the	country	–	one	a	commercial
operation	dating	from	pre-1973	days,	and	the	other	three	run	by	the	Department
of	Energy,	which	operated	them	on	behalf	of	both	military	and	civilian	reactors.
All	those	have	been	shut	down	in	the	wake	of	nuclear	test	bans	and	arms	control
treaties.	 This	 leaves	 a	 few	 unpalatable	 options:	 leave	 the	 stuff	 scattered	 in	 35
states	with	75	reactor	sites,	10	of	which	have	been	decommissioned;	consolidate
the	storage	at	one	or	another	of	the	decommissioned	sites;	restart	the	politically
wearying	task	of	looking	for	a	Yucca	Mountain	alternative;	or	start	reprocessing
again.

Other	countries	are	doing	better.	Finland	has	a	test	storage	site	at	Onkalo,	in	a
forested	 enclave	 on	 the	 Gulf	 of	 Bothnia;	 Belgium	 has	 a	 similar	 site	 deep	 in	 a
geological	formation	of	stable	clay,	which	the	Belgians	have	called	HADES	(High-
Activity	 Disposal	 Experimental	 Site);	 and	 Switzerland	 has	 a	 storage	 site	 at
Grimsel,	on	a	high	mountain	pass	between	 the	Rhône	River	and	 the	Haslital,	 a
project	shared	by	a	consortium	of	nuclear	powers.

REUSING	NUCLEAR	WASTE	OVER	AND	OVER

Reprocessing	 is	possible,	but	 it	 is	difficult,	dirty	work,	and	politically	 sensitive.
Most	 of	 Europe’s	 nuclear	 waste	 and	 spent	 fuel	 is	 reprocessed	 on	 an	 otherwise
bucolic	 farming	peninsula	 in	Normandy,	near	Cherbourg.	The	plant	 reprocesses
all	the	fuel	from	France’s	civilian	and	military	reactors,	and	takes	in	waste	from
other	 countries	with	 reactors	 that	 don’t	want	 to	 do	 the	 dirty	work	 themselves.
Japan,	Russia,	and	Britain	are	 the	only	other	nuclear	powers	 to	 reprocess	 their
own	spent	fuel.

The	 attractive	 part	 of	 the	 nuclear	 recycling	 operation	 is	 that	 less	 than	 10
percent	 of	 uranium’s	 potential	 energy	 has	 been	 used	 by	 the	 time	 it	 leaves	 the



reactor	 for	 storage.	 Fully	 96	 percent	 of	 spent	 fuel	 is	 uranium	 that	 can	 be
“refissioned,”	 1	 percent	 is	 plutonium,	 and	 only	 3	 percent	 unusable.	 The
refissioning	 turns	 radioactive	 material	 into	 more	 stable	 products	 with	 shorter
half-lives,	 a	 process	 that	 actually	 generates	more	 energy	 than	 it	 uses,	which	 is
why	 the	 reactors	 that	 do	 this	 are	 called	 “breeders.”	 The	 process	 can	 conserve
sixtyfold	the	amounts	of	uranium	used	up,	making	the	nuclear	process	far	more
sustainable	in	the	long	term,	while	at	the	same	time	greatly	reducing	the	volume
of	final	waste.

The	process	was	invented	in	the	at	the	Oak	Ridge	National	Laboratory	during
the	Manhattan	 Project,	 but	 a	 succession	 of	U.S.	 presidents	 discouraged	 its	 use,
mostly	 because	 a	 byproduct,	 plutonium-235,	 is	 a	 basic	 component	 of	 nuclear
weapons	 –	 one	 assessment	 is	 that	 Russia	 and	 Britain	 alone	 stored	 enough
plutonium	to	make	15,000	bombs.

Oak	Ridge	is	working	on	the	problem.	The	lab’s	director	of	nuclear	technology,
Sherrell	Greene,	told	journalists	in	2009	that	“waste	is	just	too	gross	of	a	term	for
it	 …	 I’m	 trying	 to	 get	 to	 the	 [other]	 90	 percent	 of	 the	 fuel	 in	 that	 rod.”	 He
maintains	 that	 he	 can	 solve	 the	 plutonium	 issue	 by	 producing	 recycled	 pellets
that	mix	uranium,	neptunium,	and	plutonium,	never	creating	pure	plutonium.	It
is	not	 a	panacea,	he	admits,	 since	 the	 final	waste	would	be	highly	 radioactive,
but	that	waste	would	decay	in	tens	of	years	rather	than	thousands.	Not	everyone
thinks	 it	would	be	 safer,	and	everyone	admits	 it	would	be	expensive	–	 the	 fuel
that	 emerged	 from	 the	 reprocessing	 plants	would	 be	 six	 times	more	 expensive
than	open-market	uranium	is	now.8

HOW	MANY	REACTORS	NOW	EXIST?	HOW	MANY	ARE	PLANNED?

The	International	Atomic	Energy	Association’s	database	listed	436	active	nuclear
reactors	 early	 in	 2010,	with	 a	 further	 52	 under	 construction,	most	 of	 the	 new
ones	 in	 Asia.	 Their	 aggregate	 output	 was	 a	 little	 better	 than	 370	 gigawatts,
slightly	more	than	15	percent	of	global	electricity	generation.	(Compare	this	with
the	 800	 gigawatts	 currently	 generated	 by	 hydroelectric	 power.)	 France	 is	 the
planet’s	most	 nuclear-intensive	 country,	 generating	 80	 percent	 of	 its	 electricity
from	 reactors.	 In	 the	 U.K.,	 the	 Labour	 Party’s	 energy	 secretary,	 Ed	 Miliband,
announced	plans	for	10	new	reactors	to	be	fast-tracked	and	put	into	operation	as
soon	 as	 possible,	 but	 the	 new	 Liberal	 Democrat/Conservative	 government
immediately	 canned	 the	 idea	 –	 the	 Tories	 are	 for	 nukes,	 the	 LibDems	 against
them,	so	they	agreed	to	a	weasely	“position	statement”	that	said	nuclear	power
was	fine	but	would	get	no	government	money,	effectively	killing	progress.

In	North	America	 the	 situation	 is	mixed.	 In	Canada,	which	has	developed	 its
own	unique	 reactor	design	 (the	CANDU	or	CANada	Deuterium	Uranium	heavy-
water	 reactor),	now	widely	used	 in	China,	Argentina,	and	other	places,	nuclear
energy	 accounts	 for	 only	 14	 percent	 of	 total	 electricity	 supply	 (48	 percent	 in



Ontario,	 21	 percent	 in	 New	 Brunswick,	 1	 percent	 in	 Quebec),	 with	 no	 new
reactors	planned.	Until	recently,	no	new	reactors	were	planned	in	the	U.S.	either,
and	 none	 have	 been	 built	 since	 the	 Three	 Mile	 Island	 accident	 in	 the	 1970s.
Despite	 this,	 the	 U.S.	 remains	 the	 world’s	 largest	 generator	 of	 nuclear	 power,
with	 104	 reactors	 operating	 in	 the	 country,	 producing	 somewhere	 around	 100
gigawatts,	only	about	20	percent	of	total	consumption.

The	Obama	administration	at	first	kept	its	nose	primly	above	the	nuclear	issue,
preferring	 to	 concentrate	on	 renewables	 instead,	 but	 there	 are	 signs	of	 change.
Early	 in	 2009,	 the	 Electric	 Power	 Research	 Institute	 suggested	 that	 to	 meet
targets	for	emission	reduction,	the	U.S.	should	build	at	least	45	more	reactors	by
2030.	 Some	Republican	 congressmen	went	 further.	A	proposal	drafted	by	Mike
Pence	of	 Indiana	called	 for	more	 than	100	new	reactors	 in	20	years,	a	goal	no
one	thought	attainable,	given	public	hostility	and	regulatory	uncertainty.	But	in
August,	 something	 real	happened:	Florida	Governor	Charlie	Crist	approved	 two
new	1,000-megawatt	reactors,	to	be	built	in	Levy	County.	The	operator	would	be
the	energy	company	Progress	Energy,	which	promised	in	return	to	retire	the	two
oldest	coal-fired	generators	at	its	Crystal	River	Energy	Complex	in	Citrus	County.

Japan	is	the	world’s	second-largest	nuclear	power,	with	63	reactors	generating
35	 percent	 of	 the	 country’s	 electricity	 consumption.	 Bravely,	 Japan	 started	 its
peaceful	use	of	nuclear	power	very	early,	as	far	back	as	1954,	less	than	a	decade
after	suffering	the	world’s	first	and	so	far	only	nuclear	attack.	In	2009	Japan	also
restarted	 its	 experimental	 Fast	 Breeder	 Reactor	 at	Monju,	 shut	 down	 13	 years
earlier	 after	 a	 massive	 leak	 of	 sodium	 coolant	 and	 the	 subsequent	 politically
embarrassing	coverup.

Other	countries	that	had	banned	nuclear	power	during	the	Cold	War	and	in	its
aftermath,	such	as	Sweden,	are	also	cautiously	shifting	ground	as	the	realities	of
climate	change	began	to	sink	in.	Early	in	2009	the	Swedish	government	lifted	the
ban	on	new	nuclear	plants.	The	announcement	was	embedded	in	a	plan	to	make
renewables	50	percent	by	2020,	for	all	cars	to	be	independent	of	fossil	 fuels	by
2030,	 and	 the	 country	 to	 be	 carbon	 neutral	 by	 2050.	 Supporters	were	 gleeful.
Sven	Kullander,	head	of	the	energy	committee	of	the	Royal	Swedish	Academy	of
Science,	 declared	 that	 nuclear	 power	 “is	 the	 most	 sustainable	 of	 all	 energy
sources.	 It’s	environmentally	 friendly	because	 it	 is	a	small	 turnover	of	material.
The	energy	consumption	of	Sweden	is	equivalent	to	one	truck	filled	with	nuclear
material,	or	two	million	filled	with	coal.”9

HOW	SUSTAINABLE	IS	NUCLEAR	POWER?

Nuclear	power	is	not,	of	course,	renewable.	But	is	it	sustainable,	at	least	for	the
medium	term?

The	known	usable	reserves	of	uranium	amount	to	about	5.5	million	tons,	with
the	major	producers	being	Canada,	Australia,	Kazakhstan,	Russia,	Namibia,	and



Niger.	If	you	figure	that	each	of	the	436	one-gigawatt	reactors	uses	around	160
tons	per	year,	this	would	mean	current	reserves	would	run	out	in	80	years	or	so.
Sooner,	obviously,	if	the	numbers	went	up	sharply.

It	is	not	quite	as	bad	as	that,	however.	Much	larger	reserves,	perhaps	10	times
as	 much,	 are	 available	 at	 higher	 prices.	 Furthermore,	 most	 of	 the	 planet’s
uranium	is	not	in	the	ground,	but	in	seawater,	which	contains	a	few	milligrams
per	cubic	meter,	for	an	estimated	total	of	4.5	billion	tons.	Of	course,	most	of	this
water	 is	 quite	 inaccessible,	 since	 complete	 global	 circulation	 takes	 more	 than
1,000	years	to	cycle	past	any	one	point,	but	plausible	estimates	of	recovery	range
from	 100,000	 tons	 to	 300,000	 tons	 per	 year,	 enough	 for	 the	 industry	 to	 be
sustainable	at	current	rates	for	thousands	of	years.	Extraction	from	sea-water	has
been	done	 in	many	experimental	 stations,	but	nowhere	has	 it	been	 tried	on	an
industrial	scale,	because	mined	uranium	is	still	too	cheap	to	bother.

But	remember	recycling:	so-called	fast-breeder	reactors	can	use	uranium	up	to
60	times	more	efficiently	than	the	conventional	“once-through”	light-	or	heavy-
water	 reactors	 do.	 That’s	 because	 they	 consume	 all	 the	 uranium,	 the	U-238	 as
well	 as	 the	 U-235,	 burned	 in	 conventional	 reactors.	 So	 the	 uranium	 now
discarded	(the	stuff	that	makes	up	those	hazardous	stockpiles)	is	actually	a	potent
source	of	energy	itself.	If	even	a	third	of	the	world’s	reactors	were	fast-breeders,
or	some	of	the	other	reaction	types	now	referred	to	in	the	industry	as	Generation
III,	Generation	III+	and	Generation	IV	reactors,	then	nuclear	power	would	not	be
renewable,	but	would	certainly	be	sustainable.

And	then	there	are	thorium	reactors,	which	fission	thorium	instead	of	uranium.
Thorium	 is	 a	much	more	 common	element	 than	uranium,	about	 three	 times	 as
abundant,	and	 it	 is	hard	 to	see	 it	 running	out	anytime	soon:	even	common	soil
contains	six	parts	per	million	of	thorium.	India,	which	has	no	uranium	but	plenty
of	thorium,	is	already	generating	nuclear	power	in	this	way.

THE	LATEST	STUFF:	GENERATION	IV	REACTORS

Despite	 the	public	hostility	and	consequent	political	apathy,	 reactor	 technology
has	 continued	 to	 develop.	 At	 the	 turn	 of	 the	 millennium,	 a	 consortium	 of
countries	 that	 had	 already	 deployed	 nuclear	 power	 got	 together	 to	 underwrite
research	into	what	was	called	Generation	IV	reactors.	 In	2003,	 this	consortium,
called	GIF	 (for	Generation	 IV	 International	 Forum),	 announced	 the	 selection	of
six	 experimental	 designs	 for	 further	 study.	 The	 announcement	 rashly	 promised
that	 all	 six	 were	 “selected	 on	 the	 basis	 of	 being	 clean,	 safe	 and	 cost-effective
means	of	meeting	increased	energy	demands	on	a	sustainable	basis,	while	being
resistant	 to	 diversion	 of	 materials	 for	 weapons	 proliferation	 and	 secure	 from
terrorist	attacks.”	This	statement	was	largely	true,	but	was	nevertheless	met	with
either	derision	or	public	apathy,	except	in	the	tame	business	press.

Intriguingly,	 one	 of	 the	 six	 can	 be	 scaled	 down	 to	 a	 50-megawatt	 “battery,”



with	 a	 long	 life	 (20	 years	 between	 refuelings)	 that	 could	 then	 be	 replaced
entirely,	 as	 a	module,	 but	 whose	 fuel	 could	 be	 replaced	 on	 its	 own,	 a	 sort	 of
nuclear	cassette.	It	could	then	be	used	anywhere,	as	distributed	generation,	either
in	self-contained	business	parks	or	even	in	large	buildings	or	neighborhoods	–	or,
if	people	were	too	squeamish,	for	desalination	tasks	in	more	remote	areas.10

Most	 of	 the	 newer	 reactors,	 in	 fact,	 share	 this	 critical	 attribute:	 they	 can	 be
scaled	 up	 or	 down	 at	 need.	 They	 are,	 therefore,	 relatively	 cheap	 to	 build	 and
inherently	modular.	They	can	be	factory	built,	mass	produced,	shipped	by	rail	or
truck	 –	 their	 components	would	 fit	 inside	 a	 shipping	 container	 –	 and	 could	 be
used	alone	or	chained	in	series.	One	unit	would	produce	around	110	megawatts,
about	the	same	output	as	a	36-turbine	wind	farm	working	at	full	efficiency,	but
take	 up	 an	 area	 about	 one-third	 the	 size	 of	 a	 football	 field.	 Apart	 from	 the
transmission	 lines,	 the	 reactor	 might	 look	 like	 a	 single	 office	 building	 in	 the
middle	of	a	park.	Ten	such	units,	chained	together	and	using	one	control	room,
would	produce	one	gigawatt	of	power.	They	could	be	easily	scaled	up	as	energy
requirements	change,	and	because	 they	could	be	 located	anywhere,	 they	would
to	 some	 degree	 lessen	 the	 need	 for	 new	 and	 stronger	 pylons	 and	 high-voltage
cable	systems.	In	addition,	while	they	do	produce	small	amounts	of	waste,	they
produce	 hardly	 any	 plutonium.	 Nor	 do	 they	 need	 emergency	 water-cooling
towers.11

Such	reactors	could	also,	of	course,	simply	replace	fossil-fuel-fired	boilers	at	a
steam	power	plant.	They	could	 take	advantage	of	 the	generating	 infrastructure,
yet	 turn	 a	 dirty,	 emission-laden	 system	 into	 one	with	 no	 emissions	 at	 all.	 And
since	 they	 can	 operate	 for	 years	 without	 refueling,	 they	 wouldn’t	 need	 a
continuous	fuel	source	delivered	by	massive	trains.

BRIGHTER	THAN	A	THOUSAND	SUNS:	THE	PROMISE	OF	FUSION

Nuclear	 fusion	 is	 still	 a	 dream.	 If	 achieved,	 it	 would	 yield	 more	 power	 than
fission,	 be	 endlessly	 sustainable,	 and	 produce	 hardly	 any	 noxious	 waste.
Mimicking	as	it	does	the	energy	conversion	at	the	heart	of	the	sun,	it	is	far	more
difficult	to	do	than	fission,	and	so	achieving	a	sustainable	fusion	reaction	is	the
holy	grail	of	energy	research.	Like	nuclear	fission,	which	powers	all	the	world’s
reactors	to	date,	nuclear	fusion	could	produce	electricity	without	contributing	to
atmospheric	 pollution.	 But	 unlike	 fission,	 it	would	 produce	 no	 long-lasting	 by-
products.	Since	 fusion	 is	 the	 force	 that	powers	our	 sun,	 the	energy	produced	 is
substantial	–	for	the	same	amount	of	fuel,	about	a	million	times	more	energy	than
burning	fossil	fuels.

In	2010,	it	was	still	unknown	when,	or	even	whether,	controlled	fusion	would
become	viable.	Nevertheless,	in	an	interview,	Bruce	Goodwin,	associate	director
for	nuclear	technologies	at	the	Lawrence	Livermore	National	Laboratory,	asserted
that	it	is	not	only	possible	but	that	a	division	of	LL,	the	National	Ignition	Facility,



would	be	the	first	laboratory	to	have	controlled	fusion	“soon.”	“Nuclear	weapon
designers	 have	 understood	 fusion	 for	 50	 years,”	 he	 says.	 “The	 challenge	 is	 to
harness	that	understanding	for	producing	civilian	energy.”12

So	far,	the	longest	anyone	has	ever	sustained	the	white-hot	plasma	of	hydrogen
atoms	under	fusion	is	300	seconds,	and	that	has	been	regarded	as	a	triumph	of
South	Korean	engineering,	 since	 the	 second-best	 is	a	paltry	20	 seconds.	And	so
far	no	human-caused	fusion	reaction	has	generated	more	energy	than	was	used	to
fire	 it	up.	So	“soon”	is	a	slippery	term;	in	fact,	 it	has	become	a	cliché	of	fusion
industry	 critics	 that	 sustainable	 fusion	power	 is	 two	decades	 away,	 and	always
will	be.	The	chairman	of	the	first	Atoms	for	Peace	conference	as	far	back	of	1955,
Homi	 J.	 Bhabha,	 got	 that	 particular	 ball	 rolling	 when	 he	 told	 the	 assembled
scientists	 that	 “I	 venture	 to	 predict	 that	 a	method	will	 be	 found	 for	 liberating
fusion	energy	in	a	controlled	manner	within	the	next	two	decades.”

Still,	even	the	possibility	that	it	may	some	day	be	achieved	is	enough	to	dizzy
scientists.	One	of	them	is	Richard	F.	Post,	who	celebrated	his	ninetieth	birthday
in	2008	by	 regaling	 the	distinguished	attendees	at	 the	Fusion	Power	Associates
Annual	Meeting	and	Symposium	with	a	history	of	 fusion,	which	 is	shorter	 than
his	own	history.	 In	his	 speech	Post,	who	has	 spent	more	 than	50	years	chasing
the	dream,	tried	to	explain	why	the	quest	was	so	compelling:
Even	before	1952	it	was	beginning	to	be	evident	that	within	perhaps	 less	 than	a	century	the	world
could	no	longer	count	on	fossil	fuels	for	its	ever-increasing	energy	demands	…	and	that	it	would	have
to	rely	on	energy	released	in	nuclear	reactions,	that	is,	either	fission	or	fusion	…	It	seemed	obvious
that	the	fusion	of	heavy	hydrogen	was	the	way	to	go,	and	we	pointed	to	the	world’s	huge	fusion	fuel
reserve	–	the	fact	that	1	in	every	6500	atoms	of	hydrogen	in	water	was	a	deuterium	atom.	Here	was	a
fuel	 reserve	 that	was	not	only	virtually	 inexhaustible,	but	one	 that	would	be	cheap	and	universally
available;	no	fusion	OPECs	and	no	future	conflicts	born	of	competition	for	limited	fuel	resources.

Here	is	a	thought	experiment:	think	about	the	amount	of	ordinary	water	that	would	flow	through	a
single	city	water	main	about	a	foot	and	half	(45	centimeters)	in	diameter	at	normal	pressures.	Then
think	about	putting	that	flow	of	water	 into	a	deuterium	separation	plant,	using	well-known	energy-
efficient	 separation	 techniques.	 From	 that	 input	 of	 ordinary	 water,	 there	 would	 come	 out	 of	 the
separation	plant	a	 small	 stream	of	heavy	hydrogen	–	deuterium.	The	effluent	would	 still	be	…	 just
water,	without	its	deuterium.	This	small	flow	of	deuterium,	if	distributed	to	fusion	power	plants	and
fused	to	completion,	would	represent	a	fuel	energy	input	rate	equal	to	the	entire	world’s	energy	input
rate	 today	 –	 all	 the	 oil	 and	 natural	 gas	 wells,	 all	 the	 coal	 mines,	 all	 the	 hydroelectric	 plants	 –
everything!	And	as	to	inexhaustibility,	how	long	do	you	think	it	would	take	to	pump	all	the	water	in
the	oceans	through	an	18-inch	water	main?13

It	is	not	hard	to	see	the	dazzling	attraction	of	fusion	–	each	utility	its	own	tiny
sun,	 fuel	 abundant	 and	 cheap,	 no	 emissions,	 no	 hard	 radiation	 to	worry	 about
afterwards,	 enormous	power	 from	a	pellet	 of	 fuel.	But	 it	would	be	 senseless	 to
base	an	energy	plan	on	it.	Fusion	is	not	going	to	happen	this	year	or	next.	Maybe
it	will	never	happen.



Fission,	 on	 the	 other	 hand,	 is	 a	 proven	 and	 mature	 technology.	 It	 can	 be
hazardous	if	mishandled,	but	it	represents	a	far	smaller	danger	to	the	Earth	and
to	 humanity	 than	 a	 continuing	 addiction	 to	 fossil	 fuels,	which	will	 change	 the
climate	for	millennia	and	threaten	the	lives	of	us	all.	So	let’s	get	on	with	it.	We
can’t	wait.	We	can’t	wait	 for	the	invention	of	some	savior	technology.	We	can’t
even	wait	while	alternative	 fuels	 and	 sustainable	 technologies	go	 through	 their
development	phases	to	be	scaled	up	to	the	volumes	already	described.	Swadesh
Mahajan,	of	the	Institute	for	Fusion	Studies	at	the	University	of	Texas,	puts	it	this
way:	 “The	 rate	 at	 which	 nuclear	 capacity	 has	 been	 destroyed	 is	 an	 act	 of
monumental	stupidity.	If	[we]	don’t	start	aggressively	pursuing	this	form	of	clean
energy,	we	can	forget	about	solving	global	warming.	We	will	have	screwed	the
planet	royally	if	we	don’t	take	action	fast.”14



PART	III

FIXING	THE	SOCIAL	DIMENSION

THE	TECHNOLOGICAL	FIXES	I	have	described	are	enormously	challenging
and	 expensive,	 but	 they	 are	 easier	 than	 fixing	 the	 social
dimension.	This,	indeed,	is	the	hard	part.	We	need	to	undergo	a
radical	shift	in	culture.	We	have	to	remake	the	way	we	govern
ourselves,	 and	 the	ways	 in	which	we	 organize	 our	 lives.	 This
includes	 fixing	 dysfunctional	 politics,	 and	 reengineering	 our
economics.	Vested	interests	will	kick	and	scream,	and	may	well
prevail.

Fortunately,	 there	 are	 factors	 working	 in	 our	 favor.	 And
there	are	many	advantages	if	we	bring	it	off.
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FIX	POPULATION
The	Buzz	About	Global	Swarming

“While	the	footprint	of	each	individual	cannot	be	reduced	to	zero,
the	absence	of	an	individual	does	do	so.”

–	Chris	Rapley,	former	director	of	the	British	Antarctic	Survey

I	SPENT	SOME	TIME,	ONCE,	in	the	slums	of	Brazzaville,	on	the	Congo’s	right	bank,	looking
for	never	mind	what,	and	found	myself	deep	in	a	ramshackle	maze,	at	the	soot-
stained	mud	entrance	to	a	small	hut	cobbled	together	from	scraps	of	corrugated
iron.	 We	 were	 down	 in	 a	 gully	 somewhere	 near	 the	 Plateau	 district,	 and	 it
smelled	 rank,	 as	 though	a	 sewer	had	overflowed,	 though	 there	were	no	 sewers
here,	only	open	pits.	Inside	the	hut	was	a	small	man,	very	short,	dressed	in	a	torn
work	 shirt	 and	 flip-flops.	 He	 was,	 I’d	 been	 told,	 a	 vendor	 of	 potions,	 and	 he
showed	 me	 his	 wares,	 rummaging	 in	 cardboard	 boxes	 to	 find	 them	 –	 birds’
feathers	(symbols	of	power),	the	teeth	of	phacochères	(warthogs),	monkey	skulls,
dried	baboon	testicles.	There	were	philters	for	gastroenteritis;	“vaccines”	against
virtually	 all	 known	diseases,	 including	AIDS;	 prophylactics	 against	 this	 or	 that;
aphrodisiacs;	 and	 charms	 against	 thieves,	 against	 traffic	 accidents,	 against
impotence,	 against	 any	misfortune.	He	 sold	me	what	 I	 needed	 and	 steered	me
back	 to	 the	 outside,	 threading	 through	 the	 twisty	 alleys,	 and	 I	 found	 the	 way
back	to	my	hotel	on	the	richer	side	of	town,	by	the	river	–	tumble-down	too,	but
far	less	crowded.

There	is	nothing	special	about	Brazzaville’s	slums,	as	anyone	who	travels	must
know.	These	great	and	ghastly	slums	are	everywhere	in	the	teeming	cities	of	the
underdeveloped	world,	 hundreds	 of	 them.	 Asia	 has	 dozens,	 Latin	 America	 and
even	Mexico	 ditto,	 Africa	 far	 too	many.	 I’ve	 myself	 seen	more	 than	 I’d	 like	 –
among	them	Langa	and	Khayelitsha	in	Cape	Town,	the	slums	of	the	twin	Congos,
Kinshasa	and	Brazzaville,	Addis	Ababa,	Nairobi	(a	terrifying	place,	where	violent
death	has	its	own	peculiar	stench),	and	Douala,	in	Cameroon.	Douala,	referred	to
by	other	Africans	as	“the	continent’s	armpit,”	is	depressingly	typical.	The	million-
person	shantytowns	there	are	made	up	of	cobbled-together	shacks	of	cardboard
and	 scraps	 of	 old	 tin.	 Whole	 families	 live	 in	 the	 burned-out	 wrecks	 of
automobiles,	 under	 the	 shelter	 of	 a	 few	 planks	 leaning	 against	 a	 tumble-down
wall,	 on	 plastic	 sheets	 in	 the	 open,	 with	 piles	 of	 refuse	 at	 every	 corner,	 open
drains,	 rank	 ditches	 with	 open-pit	 toilets,	 clouds	 of	 flies;	 in	 the	 “markets”
pathetic	scraps	of	food	are	for	sale,	rotting	fish,	black	bananas,	tiny	little	piles	of
ground	bark	and	flour.	Where	buildings	do	exist	walls	are	cracking,	tiles	peeling



off,	seemingly	on	the	verge	of	collapse.	On	the	settlements’	fringes,	the	roadways
are	crowded	with	wrecked	and	burned	cars,	buses	belching	noxious	fumes.
It’s	true	that	these	mega-slums	are	not	produced	just	by	overpopulation;	they’re

more	a	consequence	of	corrupt	politics,	a	cruel	aid	regime,	ignorance,	a	general
failure	of	governance,	and	collateral	damage	of	capitalism’s	relentless	predation	–
millions	 driven	 into	 the	 cities	 by	 the	 collapse	 of	 traditional	 farming	 and	 the
arrival	of	a	cash	economy,	the	cities	thus	expanding	far	faster	than	governments
can	 cope,	 even	 were	 they	 willing.	 And	 it’s	 also	 true	 that	 the	 poor	 in	 these
dreadful	 slums	 aren’t	 the	 cause	 of	 our	 planetary	 problems,	 and	 surely	 not	 of
climate	 change	 –	 the	 poor	 are	 more	 a	 consequence	 than	 a	 cause.	 The	 rich
countries	 are	 the	 real	 cause,	 with	 their	 profligate	 ways	 and	 their	 grotesque
overconsumption	of	natural	resources.

So	why	do	I	raise	the	slums	here?

Because	while	exponentially	expanding	population	is	not	the	only	root	cause	of
global	poverty,	it	is	one	cause,	nonetheless.	The	mega-slums	are	one	consequence
of	a	lack	of	reliable,	affordable	contraception.	If	contraception	were	available,	the
people	who	 live	 in	 these	 slums	would	use	 it.	You	have	only	 to	 talk	 to	 them	 to
know	that	there	is	a	fierce	desire	for	betterment	almost	universally	shared	among
ordinary	people,	and	betterment	most	certainly	means	smaller	families.	There	is
nothing	here	that	good	government	and	money	can’t	fix	(as	Accra,	in	Ghana,	has
proved).

The	poor	become	a	planetary	problem	only	when	they	try	to	get	richer,	as	in
all	 justice	 we	 should	 help	 them	 to	 become.	 Lessening	 human	 misery	 is	 a
legitimate	and	necessary	political	goal.

As	with	all	our	other	problems,	complicated	linkages	exist.	Affluence	levels	and
numbers	are	intertwined.

HOW	GOOD	ARE	OUR	POPULATION	NUMBERS?

If	human	population	is	an	issue	–	and	don’t	listen	to	those	who	maintain	it	isn’t	–
and	if	we	want	to	deal	with	it,	as	we	must,	three	sets	of	difficult	questions	arise.

The	first	set	has	merely	to	do	with	numbers:	How	accurate	are	our
population	numbers,	and	how	reliable	are	the	projections?
The	second	set	is	more	complicated:	How	many	is	too	many?	How	many	is
too	many	in	the	light	of	the	other	crises	that	face	us?	How	many	is	enough?
What	are	our	responsibilities	to	the	other	species	that	share	our	planet?	How
do	we	manage	raw	numbers	and	consumption	levels?
The	third	set	is	even	more	complex:	How	do	we	arrive	at	the	right	number?
Can	we	achieve	our	goal	without	coercive	policies?	Is	coercion	to	be
contemplated?	What	policies	are	available?	How	do	you	deal	with



population	momentum	(continuing	growth	even	after	fertility	rates	drop),
with	demographic	shifts	caused	by	population	policies,	and	with	aging
populations	caused	by	lower	fertility	rates?	What	will	happen	to	social
mobility	in	a	static	population,	were	we	to	achieve	it?	Will	population
reduction	or	stasis	happen	all	by	themselves?	Can	the	world	cope	with
dropping	population	levels?

It	took	all	of	human	history	until	1830	for	world	population	to	reach	1	billion.
To	reach	the	second	billion	took	100	years,	the	third	took	30	years,	the	fourth	15
years,	the	fifth	a	mere	12	years.	The	“explosion”	in	human	population	coincides
with	 the	 invention	 of	 the	 first	 mechanical	 steam	 engine,	 the	 real	 start	 of	 the
Anthropocene	Era.

The	 global	 population	 at	 the	 start	 of	 2010	 was	 nearing	 6.8	 billion,	 and
climbing.	 (On	 January	 8	 at	 19:38	 UTC,	 we	 were	 at	 6,795,191,565,	 a	 nicely
precise	 number,	 though	 it	 would	 have	 been	 seven	 or	 eight	 larger	 just	 a	 few
seconds	later.)	We’re	expected	to	add	over	2	billion	by	2050,	bringing	the	total	to
about	9.15	billion.

But	this	is	just	a	projection	–	it	was,	in	fact,	the	UN’s	“medium”	projection	in
2009,	based	on	an	unprovable	assumption	that	world	fertility	rates	will	decline	as
they	 have	 in	 developed	 countries,	 and	 will	 eventually	 converge	 at	 about	 2.02
children	 per	 woman,	 or	 pretty	 close	 to	 replacement	 level	 (which	 is	 generally
assumed	 to	 be	 2.1),	 thus	 stabilizing	 world	 numbers.	 The	 projection	 assumes	 a
steady	decline	in	global	fertility,	beginning	almost	immediately	–	a	decline	that,
based	on	very	 sketchy	data,	does	 seem	to	have	begun.	The	 fertility	 rate	of	half
the	world	is	now	down	to	2.1.

The	UN	projection	is	often	treated	as	a	fact,	rather	than	an	assumption,	and	a
number	of	 countries	 and	agencies	have	based	policy	on	 it.	The	2.02	number	 is
also	 fairly	 recent	 –	 the	 UN’s	 2008	 figures	 suggested	 1.85	 would	 be	 a	 more
probable	number,	later	revised	upwards	to	2.1,	then	dropped	again.	The	newest
downward	 revision	 was	 calculated	 because	 a	 few	 countries	 are	 experiencing
persistently	low	fertility,	and	the	most	recent	assumption	is	that	100	countries	or
more	will	achieve	replacement	rate	by	2050,	another	70	or	so	will	peak	at	higher
rates,	 and	30,	China	 among	 them,	will	 come	 in	 around	1.4.	At	 one	 end	of	 the
range	is	Germany:	by	2008,	about	one-quarter	of	German	women	were	having	no
children.	At	the	other	is	Niger,	one	of	the	poorest	countries	in	the	world,	which
retains	the	highest	fertility	rate,	at	7.4	children	per	woman,	expected	to	decline
to	around	3.8	by	2050.	By	this	time,	Niger’s	population	will	have	tripled	from	its
current	 16	 million,	 and	 could	 even	 reach	 80	 million	 –	 if	 catastrophe	 doesn’t
intervene.	If	for	some	reason	the	anticipated	fertility	decline	doesn’t	materialize,
the	world’s	population	would	increase	to	10.6	billion.	In	other	words,	without	a
sharp	reduction	in	the	current	fertility	rate,	the	global	population	would	increase
in	40	years	by	twice	as	many	people	as	were	alive	in	1900.



Contrary	to	the	more	optimistic	assumptions,	those	developed	economies	that
had	already	reached	replacement	levels	or	lower	by	2005	were	beginning	to	see
signs	 that	 families	 were	 once	 again	 getting	 larger.	 The	 UN’s	 projections	 have
assumed	 as	 much	 –	 fertility	 in	 developed	 countries	 has	 been	 going	 up	 and	 is
likely	to	increase	by	some	14	percent	by	2050.	Partly	this	is	a	consequence	of	a
benign	public	policy	aimed	at	getting	more	women	into	the	workforce.	Working
women	historically	had	 fewer	children,	because	 the	demands	on	their	 time	and
energies	were	so	onerous.	By	2005,	however,	so	many	governments	had	made	it
easier	for	women	to	work	and	have	families	that	the	trend	started	to	reverse.

In	Eastern	Europe	after	the	dissolution	of	the	Soviet	Union,	a	slew	of	countries
that	were	former	Soviet	republics	saw	fertility	plummet,	from	2.1	to	1.3	children
per	woman,	 far	 lower	 than	 replacement	 level,	 resulting	 in	 labor	 shortages	 and
declining	 pension	 contributions	 within	 a	 decade.	 Russia	 has	 gone	 into	 panic
mode.	 President	Vladimir	 Putin	 declared	 in	 2006	 that	 declining	 population,	 by
which	he	really	meant	Russia’s	declining	white	population,	was	“Russia’s	gravest
problem,”	 and	 got	 the	 state	 to	 pony	 up	 almost	 $10,000	 for	 any	 couple	 having
more	than	one	child.	It	worked,	too:	the	rate	edged	up	to	1.4	in	2007.	In	2008,
figures	showed	that	Britain’s	fertility	rate	had	climbed	back	up	by	a	shade	under
2	percent,	to	the	highest	it	has	been	since	1973	–	and	the	net	population	increase
was	the	highest	since	1962.

To	 see	 what	 a	 difference	 small	 changes	 in	 fertility	 make,	 consider	 Kenya.
Instead	of	declining	as	expected,	Kenyan	fertility	actually	rose	between	1998	and
2003,	 from	 4.7	 to	 4.8,	 an	 apparently	 tiny	 increase.	 But	 because	 the	 UN	 had
assumed	a	reduction,	 the	 forecast	population	number	 for	Kenya	 in	2050	had	to
be	increased	dramatically,	from	44	million	in	a	2002	projection	to	83	million	two
years	later.

In	neighboring	Uganda,	where	President	Yoweri	Museveni	has	been	calling	for
higher	fertility	to	produce	the	people	he	believes	are	necessary	to	fuel	economic
growth,	 the	 trend	 is	 even	more	 drastic.	 The	 projections	 assume	 that	 Uganda’s
fertility	 rate	will	decline	by	60	percent	by	2050,	bringing	 the	 country’s	 rate	 to
somewhere	around	three	children	per	woman.	But	between	1960	and	2003,	the
decline	 was	 a	 miserable	 3	 percent	 –	 Uganda’s	 7	 million	 in	 1960	 became	 29
million	 in	 2005,	 and	 even	 if	 the	 UN’s	 projected	 decline	 came	 into	 effect,
population	will	still	triple	to	91	million	by	2050.

Population	 momentum	 is	 also	 a	 factor.	 Even	 if	 everyone	 agreed	 to	 set	 the
maximum	 family	 size	 at	 two	 children,	 and	 there	were	 a	 universally	 successful
contraception	 program,	 population	 growth	 would	 slow,	 but	 age	 momentum
would	 carry	 the	 population	 to	 almost	 8	 billion	 by	 2050.	 Which	 means	 that
substantial	 policy	 changes	 made	 now	 would	 have	 only	 a	 marginal	 effect	 for
decades	 to	come.	To	put	 it	another	way,	 if	 the	population	growth	rate	declines
from	 2.1	 percent	 to	 1.8	 percent,	 the	 population’s	 doubling	 time	 has	 been
extended	only	from	33	to	39	years.



Nevertheless,	 you	 could	 argue	 that	 a	 total	 of	 8	 billion	 is	 still	 better	 than	 9
billion	and	change.

SO	HOW	MANY	IS	ENOUGH?	HOW	MANY	IS	TOO	MUCH?

The	egregious	“futurist”	Herman	Kahn	was	a	prominent	scoffer,	 suggesting	 that
the	Earth	 could	 easily	 support	 a	 population	of	maybe	15	billion	or	 so,	 all	 at	 a
comfortable	 style	 of	 life,	 with	 current	 or	 soon-to-be-current	 technologies.	 (But
then	 Kahn	 also	 thought	 nuclear	 war	 was	 a	 legitimate	 policy	 option.)	 The	 UN
projects	more	 than	 9	 billion	 by	 2050,	 but	 almost	 11	 billion	 if	 no	 one	 changes
their	ways.	On	the	other	side	of	this	fruitless	debate	are	the	ecological	“activists,”
as	 they	 like	 to	 be	 called,	 who	 propose	 that	 the	 Earth	 can	 only	 support	 a
population	of	between	2	and	3	billion,	maybe	as	 low	as	500	million.	A	British
lobby	group	called	the	Optimum	Population	Trust,	whose	thrust	is	obvious	from
its	name,	asserted	in	2009	that	5	billion	would	be	the	planet’s	optimum	–	nicely
vanishing	 nearly	 2	 billion	 of	 the	 world’s	 people.	 One	 recent	 study	 put	 the
optimum	population	 for	North	America	at	200	million,	down	140	million	or	so
from	 today’s	 level.	 The	 more	 radical	 even	 point	 with	 gloomy	 relish	 to	 the
prospect	 of	 a	 global	 pandemic	 as	 a	 corrective,	 some	 sort	 of	 necessary	 Gaia’s
Revenge.	“Billions	will	die.	Get	over	it,”	as	a	post	to	the	First	Post	Web	site	put	it
in	June	2008.	Or	as	a	letter	to	Worldwatch	put	it,	“The	risk	of	a	demographic	die-
back,	 sooner	or	 later,	 is	 severe,	 and	an	escalating	environmental	 catastrophe	 is
underway	as	destitute	Third	World	people	strip	the	natural	areas	for	sustenance.
Our	only	chance	of	averting	the	former	and	halting	the	latter	is	to	quickly	reduce
birthrates.”1	You	can	even	find	a	 few	folks	who	argue	that	 the	world	would	be
better	 without	 any	 humans	 at	 all,	 although	 “better”	 for	 whom	 or	 for	 what	 is
never	specified.

What,	indeed,	is	the	number	that	will	enable	humans	to	live	comfortably	with
other	species	on	our	small	planet,	and	how	do	we	get	there?	Most	social	scientists
insist	 that	 the	 question	 is	 the	 wrong	 one,	 arguing	 that	 an	 upper	 limit,	 or	 any
arbitrary	number,	can’t	be	divorced	from	the	economic	activity	within	which	it	is
embedded.	 Given	 a	 fixed	 human	 population,	 the	 size	 of	 the	 economy	 and	 our
impact	 on	 the	 planet	 are	 then	 determined	 by	 the	 affluence	 and	 technology
variables	 of	 the	 IPAT	 formula	 (Impact	 =	 Population	 ×	 Affluence	 ×
Technology).	 As	 population	 increases,	 the	 impact	 of	 the	 other	 two,	 technology
and	 affluence,	 are	 affected,	 and	 the	 larger	 the	 increase	 in	 numbers	 the	 more
limited	the	options	for	economic	development.	Paul	Ehrlich,	somewhat	notorious
for	his	book	The	Population	Bomb,	nevertheless	asked	a	legitimate	question:	“On
the	 20th	 anniversary	 of	 Pope	 Paul	 VI’s	 anti-birth	 control	 encyclical,	Humanae
Vitae,	 the	 bishops	 assembled	 to	 celebrate	 the	 encyclical	 announced	 that	 the
world’s	 food	 resources	 could	 theoretically	 feed	 40	 billion	 people.	 In	 one	 sense
they	 were	 right	 …	 but	 is	 feeding	 40	 billion	 people	 a	 legitimate	 goal	 for
humanity?	 Is	 any	 purpose	 served	 in	 turning	 Earth	 into	 a	 gigantic	 human



feedlot?”2	 The	 authors	 of	 The	 Limits	 update	 are	 more	 measured:	 “There	 are
unavoidable	 tradeoffs	between	 the	number	of	people	 the	earth	 can	 sustain	and
the	material	 level	at	which	 such	people	can	be	 supported.	The	exact	numerical
trade-offs	are	not	knowable.”3

But	to	some	degree,	they	are	knowable.	One	plausible	scenario	was	published
in	the	State	of	the	World	2010	(by	the	Worldwatch	Institute),	drawn	in	turn	from
figures	 calculated	 by	 the	 World	 Bank	 and	 the	 Global	 Footprint	 Network.	 The
numbers	 suggest	 the	global	population	 supportable	 (and	 sustainable)	at	various
levels	of	affluence.

A	low-income	world	(at	$1,230	average	annual	income	per	person)	could
sustainably	support	a	global	population	of	13.6	billion.
A	middle-income	world	($5,100	per	person	per	year)	could	support	6.2
billion.
A	high-income	world	($35,690	per	person	per	year)	could	support	2.1
billion.
A	world	at	current	U.S.	per	capita	income	($45,580	per	person	per	year)
could	support	only	1.4	billion	people	sustainably	–	and	even	then	only	if
their	consumption	habits	were	drastically	reduced.4

These	 numbers	 assume	 a	 way	 of	 life	 similar	 to	 our	 own,	 in	 a	 sophisticated
technological	civilization,	and	are	therefore	conservative.	Still,	remember	we	are
currently	closing	 in	on	7	billion	people.	This	 suggests	 that	5	billion,	 living	 in	a
highly	efficient,	sustainably	minded	world,	would	be	better.	Maybe	less.

Many	of	the	arguments,	pro	and	con,	for	limiting	population	trace	back,	in	the
end,	to	the	work	of	Thomas	Malthus,	a	pessimistic	parson	who	set	out	his	ideas	in
An	 Essay	 on	 the	 Principle	 of	 Population,	 first	 published	 in	 1798	 and	 revised	 in
1803.	He	forecast	a	tragic	conflation	between	the	increase	in	human	population,
which	 increases	geometrically	 (what	we	would	now	call	exponentially)	and	 the
available	food	supply,	which	can	increase	only	arithmetically	and	would	soon	run
up	against	the	finite	limit	of	available	farmland.	If	humans	didn’t	regulate	their
own	 fecundity,	Malthus	 argued,	 the	 Four	 Horsemen	 of	 the	 Book	 of	 Revelation
would	 do	 it	 for	 them,	 through	 famine,	 pandemic,	 conquest,	 and	 war.	 After
widespread	criticism	followed	the	first	edition,	Malthus	went	back	to	work.	In	the
1803	edition	his	analysis	of	the	problems	was	the	same,	but	he	suggested	a	few
faint	rays	of	hope,	based	on	what	he	called	the	principle	of	moral	restraint	–	 if
people	married	 later	 and	had	 fewer	 children	overall	 (the	methods	 left	 tactfully
unstated)	then	agriculture	would	likely	be	able	sustain	the	population.

His	 ideas	appealed	because	of	 their	 simplicity.	 It	 is,	after	all,	a	mathematical
truth	 that	 a	 geometric	 progression	 will	 inevitably	 overtake	 an	 arithmetic	 one.
And	they	appeal	still,	for	they	speak	to	the	notion	of	the	Earth’s	carrying	capacity
–	 the	maximum	 population	 it	 can	 support	 –	 one	 of	 the	 core	 postulates	 of	 the
science	 of	 ecology.	 Maurice	 Strong,	 secretary-general	 of	 the	 1992	 World



Environmental	Summit	in	Rio	de	Janeiro,	subscribes	to	this	view:	“Either	we	act
to	reduce	population	voluntarily	and	soon,	or	nature	will	do	this	for	us,	but	much
more	brutally,”	he	declared.

We	now	know,	of	course,	that	humanity	has	utterly	failed	to	exercise	Malthus’s
moral	restraint,	but	neither	did	global	famines	and	pestilences	result.	The	dismal
fate	Malthus	forecast	was	at	first	delayed	by	colonialism	–	the	opening	up	of	vast
new	agricultural	lands	–	and	then	by	the	Industrial	Revolution,	which	was	able	to
extend	human	labor	prodigiously.	Instead	of	teetering	on	the	edge	of	starvation,
humanity	invented	the	engine	called	economic	growth,	and	for	the	next	century
or	so	economies	expanded	faster	than	their	populations,	bringing	a	sustained	and
almost	 universal	 increase	 in	 living	 standards.	 The	 Canadian	 prairies,	 the
Australian	plains,	the	American	Midwest,	the	Argentinean	pampas	became,	in	the
cliché	 of	 the	 time,	 the	 “breadbaskets	 of	 the	 world.”	 Protectionist	 laws	 were
repealed,	 and	 people	 in	 the	 industrialized	 world	 benefited	 from	 cheap	 food
imports.

Neo-Malthusianism	reemerged	in	the	late	1960s	and	1970s,	the	last	time	food
prices	 increased	 rapidly.	Global	population	growth	had	picked	up	 sharply	 after
the	 Second	World	War,	 a	 consequence	 of	 high	 birthrates	 and	 rapidly	 declining
mortality	 in	 the	 underdeveloped	 world,	 inspiring	 a	 whole	 industry	 of	 newly
anxious	 forecasters.	 It	 was	 curious,	 because	 in	 many	 ways	 the	 numbers
represented	 very	 good	 news	 indeed.	 Less	 than	 100	 years	 ago,	 more	 than	 15
children	out	of	100	died	in	childhood,	even	in	the	developed	countries.	In	Latin
America	infant	mortality	shrank	from	20	percent	to	less	than	2	percent.	Between
1990	 and	 2006,	 child	 mortality	 in	 China	 dropped	 by	 nearly	 50	 percent.	 Still,
what	was	good	news	for	families	was	maybe	not	so	good	news	for	the	planet.

When	Paul	Ehrlich	wrote	The	Population	Bomb	in	1968,	he	was	greatly	derided,
pilloried	in	the	popular	press	as	a	prophet	of	doom,	a	neo-Malthusian;	his	notions
were	overtaken	by	 the	Green	Revolution,	which	proved	 that	we	could	 feed	 the
world,	and	 the	many	dire	consequences	he	predicted	 failed	 to	come	 to	pass.	 In
turn,	the	fads	his	book	set	off,	like	the	Zero	Population	Growth	movement,	faded
into	 obscurity.	 It	 didn’t	 help	 that	 the	 imminent	 famines	 he	 predicted	 failed	 to
materialize	 (he	 thought	 the	 American	 population	 would	 be	 no	 more	 than	 22
million	by	1999),	but	his	strident	tone	and	the	dismayingly	drastic	remedies	he
urged	 on	 governments	 everywhere	 made	 his	 book	 even	 less	 palatable:	 “Our
position	requires	 that	we	take	 immediate	action	at	home	and	promote	effective
action	worldwide.	We	must	have	population	control	at	home,	hopefully	through
changes	in	our	value	system,	but	by	compulsion	if	voluntary	methods	fail.”	(One
of	these	methods,	he	suggested,	might	be	contraceptive	chemicals	in	the	drinking
water.)	 In	 any	 case,	 in	 the	 developed	 world,	 the	 population	 seemed	 to	 be
stabilizing	all	by	itself,	without	any	outside	intervention.

Among	 the	 prominent	 critics	 of	 Malthusian	 assumptions	 is	 the	 liberal
newsweekly	The	Economist,	which	was	and	remains	insouciant	about	population,



the	global	food	supply,	and	human	development,	and	retains	a	sunny	optimism,
sometimes	in	the	teeth	of	the	evidence.	“If	the	world’s	population	growth	was	a
false	concern	four	decades	ago,	when	it	peaked	at	2	percent	a	year,	it	is	even	less
so	 now	 that	 it	 has	 slowed	 to	 1.2	 percent,”	 an	 editorial	 declared	 in	May	 2008.
“There	may	no	longer	be	virgin	lands	to	be	settled	and	cultivated,	as	in	the	19th
century,	but	there	is	no	reason	to	believe	that	agricultural	productivity	has	hit	a
buffer	…	There	may	be	curbs	on	traditional	forms	of	growth,	but	there	is	no	limit
to	human	ingenuity.	That	is	why	Malthus	remains	as	wrong	today	as	he	was	two
centuries	ago.”

But	 the	population	bomb	did	go	off,	after	all.	We’re	 feeling	 the	effects	of	 the
detonation	now.	The	deleterious	effects	of	the	Green	Revolution	–	a	biped	whose
one	leg	is	irrigation	and	the	other	chemical	intervention	–	are	already	obvious,	as
soils	turn	saline	and	unproductive	and	chemicals	leach	into	groundwater.	Global
warming	and	climate	change,	pollution,	soil	and	water	degradation,	pandemics	–
they	are	all	to	some	degree	caused	by	the	size	of	the	human	population.

Even	the	bald	assertion	that	“Malthus	was	wrong”	is	wrong.	If	you	look	beyond
the	shores	of	 the	developed	world,	his	predictions	have	been	painfully	verified.
“But	 then	 majorities	 have	 never	 counted,”	 Herman	 Daly	 says.	 “Only	 the
articulate,	technically	competent	minority	counts.	But	even	for	them	Malthus	was
not	 really	 wrong,	 since	 this	 minority	 has	 heeded	 his	 advice	 and	 limited	 its
reproduction.”5

Many	 rich	 countries	 are	 again	 “pro-natalist”	 –	 that	 is,	 like	 Russia	 they	 are
trying	to	encourage	more	people	to	have	more	babies,	rather	than	stopping	them.
In	those	countries	where	the	birthrate	has	dropped	below	replacement	level	–	and
that	includes	most	of	Western	Europe,	Russia,	Japan,	North	America,	and	a	few
other	 places	 –	 the	most	 obvious	 consequence	 is	 an	 aging	population.	 The	UN’s
last	 population	 forecast	 (2008)	 said	 the	 global	median	 age	would	 rise	 from	29
now	to	38	by	2050.	That	doesn’t	sound	so	dramatic	–	and	from	the	perspective	of
those	 of	 us	 long	 past	 38,	 that	 number	 doesn’t	 sound	 very	 “old.”	 But	 there	 is
another	way	of	looking	at	it.	The	UN	thinks	global	life	expectancy	will	go	from
68	now	to	76	by	2050;	in	2009,	about	11	percent	of	the	world’s	population	were
over	60,	but	by	2050	that	will	have	risen	to	22	percent	–	and	to	33	percent	in	the
developed	world.	Which	would	make	one	person	in	three	a	potential	pensioner	–
more	than	2	billion.

One	consequence	of	having	too	many	old	people	and	not	enough	young	is	that
retirement	ages	creep	upwards,	while	the	work	force	shrinks.	Pension	payments
balloon.	And	in	an	economic	system	in	which	growth	is	essential,	more	and	more
new	people	are	needed	just	to	keep	the	system	afloat.	(Population	aging	may	not
necessarily	bankrupt	social	systems,	as	many	fear.	The	economist	Jeffrey	Sachs,
for	one,	has	calculated	that	while	pension	systems	may	become	stressed,	the	real
costs	are	not	likely	to	be	crippling.	“With	slower	population	growth	or	even	slight
declines,	 the	 investment	 in	 infrastructure	 to	 keep	 up	 with	 demand	 will	 be



smaller,	and	it	is	likely	that	retirement	ages	will	rise.”6)

A	stable	population	would	have	its	own	social	and	political	 implications.	The
current	population	pyramid	would	become	a	 rectangle,	 or	 a	house	with	 a	 very
shallow	 roof.	 All	 of	 our	 social	 structures,	 especially	 in	 business,	 remain
pyramidal.	This	would	mean	that	a	lot	more	people	remain	at	much	lower	rungs
on	 the	 ladder.	 On	 the	 positive	 side,	 millions	 would	 gain	 incentive	 to	 find
fulfillment	 outside	 the	workplace,	 and	 fewer	would	 automatically	 be	 promoted
beyond	their	level	of	competence.

HOW	TO	DEVISE	POLICY?

So	how,	in	the	middle	of	this	swirling	debate,	in	the	face	of	apocalyptic	forecasts
on	the	one	side	and	airy	dismissals	on	the	other,	are	we	to	devise	policy?

In	 1994,	 the	 UN	 International	 Conference	 on	 Population	 and	 Development
acknowledged	the	need	to	slow	global	population	growth,	but	could	suggest	no
realistic	way	of	achieving	it.	 Instead,	 in	the	wonderfully	platitudinous	 language
of	 such	conferences,	 it	 suggested	a	number	of	 initiatives,	 some	of	which	would
reduce	population,	and	others,	equally	necessary	and	fruitful,	that	would	increase
it.	 They	 included	 aiming	 for	 gender	 equality;	 eradicating	 poverty	 and	 hunger;
achieving	 universal	 primary	 education;	 reducing	 child	 mortality;	 improving
maternal	 health;	 combating	 AIDS,	 malaria,	 and	 other	 diseases;	 and	 ensuring
environmental	sustainability.

One	reason	for	this	bureaucratic	tippy-toeing	is	that	official	attempts	to	control
population	growth	have	often	veered	into	social	engineering	and	worse.	Author
Matthew	 Connelly,	 in	 the	 disturbing	 polemic	 Fatal	 Misconception,	 documents
some	 of	 the	 horrors	 that	 result	 –	 in	 extreme	 cases,	 the	 forced	 sterilization	 of
“undesirables”	 and	 those	 deemed	 genetically	 inferior.	 All	 population	 control
projects,	 Connelly	 declares,	 look	 at	 human	 beings	 not	 as	 individuals	 but	 as
aggregate	“populations”	that	can	be	shaped	through	the	combined	forces	of	faith
and	 science.	 “That	 is	 why	 nativism,	 eugenics,	 pronatalism,	 and	 coercive	 or
manipulative	forms	of	‘family	planning’	share	a	common	history,”	he	writes.

Connelly	 says	 that	 his	 book	 is	 the	 story	 of	 how	 some	 people	 systematically
devalued	both	the	sanctity	of	life	and	the	autonomy	of	the	individual,
how	some	people	tried	to	control	others	without	having	to	answer	to	anyone.	They	could	be	ruthless
and	manipulative	in	ways	that	were,	and	are,	shocking.	Perhaps	we	would	expect	no	less	of	nativists
or	eugenicists,	who	assumed	that	people	unlike	themselves	must	be	“beaten	men	from	beaten	races.”
Yet	 many	 more	 actually	 had	 the	 best	 of	 intentions,	 hoping	 to	 reduce	 poverty	 and	 prevent
conflict	…	even	 family	planning	 could	be	 a	 form	of	 population	 control	when	proponents	 aimed	 to
plan	other	 people’s	 families,	 demeaning	 those	 targeted	 as	 “acceptors,”	 including	 tens	 of	millions	 of
poor	people	who	were	paid	money	 to	accept	 sterilization.	No	 less	manipulative	were	 those,	mostly
churches,	 who	 denied	 hundreds	 of	 millions	 access	 to	 contraceptives	 and	 abortion	 because	 they



wanted	them	to	have	more	babies.7

Millions	of	intrauterine	contraceptives	were	fitted	to	women	in	poor	countries.
Instead	 of	 being	 seen	 as	 a	 risk,	 the	 permanent	 sterility	 that	 often	 resulted	was
viewed	as	a	useful	bonus,	a	surefire	way	of	keeping	numbers	down.	The	World
Bank	 was	 complicit,	 too,	 reluctant	 to	 finance	 medical	 aid,	 since	 saving	 lives
meant	more	mouths	to	feed.	 India	was	among	the	worst	offenders,	even	setting
up	 “vasectomy	 camps”	 in	 the	 state	 of	Kerala,	 and	many	 thousands	 of	 enforced
sterilizations	were	performed	from	1975	to	1977.	(In	2009,	India	resumed	paying
couples	 not	 to	 have	 babies.)	 In	 China,	 the	 one-child-per-family	 policy	 was
enforced	not	 just	 through	 taxation	 and	propaganda,	 but	 in	 some	 cases	 through
forced	sterilization	and	abortion.

The	 Chinese	 policy,	 introduced	 in	 1980,	 carried	 its	 own	 unforeseen
consequences.	It	clashed	sharply	with	the	traditions	of	China’s	patrilineal	society,
in	which	 sons	are	 expected	 to	 take	 care	of	 their	 aging	parents,	 and	millions	of
families	went	to	great	lengths	to	ensure	that	their	only	child	was	a	boy.	Acting	on
this	 preference	was	 facilitated	 by	 the	 introduction	 of	 ultrasound	 scans	 to	 rural
China,	making	aborting	females	easier.	The	result	today	is	a	radical	imbalance	in
the	country’s	gender	 ratio.	Wifeless	men,	maybe	30	million	of	 them,	are	called
guang	gun,	or	bare	branches.	That	they	also	tend	to	be	unruly,	prone	to	violence
and	crime,	was	perhaps	to	be	expected.

If	we	reject	 the	notion	that	human	“breeding”	must	be	 forbidden,	what	are	 the
alternatives?	The	late	Kenneth	Boulding,	an	economics	professor	at	the	University
of	Michigan	(and	a	poet	of	note),	proposed	the	notion	of	 two	transferable	birth
licenses	per	woman,	a	nice	theoretical	exercise	–	using	market	forces	to	regulate
scarcity	–	that	was	never	taken	seriously.8

But	 if	 you	accept	 that	population	growth	needs	 to	be	 curbed,	 and	 if	 nothing
else	works,	why	not?	It	is,	at	least,	an	attempt	to	attain	stability	with	a	minimum
sacrifice	of	individual	freedom	and	variability.	Herman	Daly,	who	doesn’t	expect
it	to	be	adopted	anywhere	either,	nevertheless	calls	Boulding’s	“the	best	plan	yet
offered”	 –	 and	 it	 is.	According	 to	Daly,	 “Part	 of	 our	 difficulty	 in	 accepting	 the
transferable	licence	is	that	it	is	so	direct.	It	frankly	recognizes	that	reproduction
must	henceforth	be	considered	a	scarce	right	and	logically	faces	the	issue	of	how
best	to	distribute	that	right	and	how	to	permit	voluntary	reallocation.	But	there	is
an	amazing	preference	for	indirect	measures	–	find	new	roles	for	women,	change
the	tax	laws,	restrict	public	housing	to	small	families,	encourage	celibacy	and	late
marriage,	 be	more	 tolerant	 of	 homosexuality.”9	 But	 are	 such	 radical	 measures
necessary?	 Won’t	 effective	 contraception,	 made	 freely	 available,	 do	 the	 trick?
Even	 that	proposition	has	 its	opponents.	 “Family	planning,”	as	 contraception	 is
usually	called,	has	been	condemned	by	some	as	unnecessarily	coercive.	The	U.S.
government	 under	 George	 W.	 Bush	 reduced	 funding	 for	 contraception	 on	 the
grounds	 that	 it	encouraged	promiscuity.	The	Harper	government	 in	Canada	has
made	scant	secret	that	 it	regards	contraception	as	the	thin	edge	of	the	abortion



wedge.	And	 the	Catholic	Church	obdurately	 refuses	 to	 think	 about	 the	 issue	 at
all,	except	to	condemn	it	out	of	hand.

Despite	the	opposition,	contraceptive	drives	have	been	a	success.	The	benefits
of	family	planning	campaigns	in	the	1970s	and	1980s	may	not	show	up	directly
in	global	population	statistics,	except	by	way	of	omission	–	 the	numbers	would
have	been	higher	without	them,	and	population	pressures	vastly	more	serious	–
but	they	are	real.	The	campaigns	do	work	and	they	need	not	be	coercive;	many
surveys	show	that	women	accept	contraception	eagerly	when	it	is	available,	even
in	countries	like	Uganda,	where	the	patriarchy	is	still	intact	and	inviolable.

Typical	 of	 the	 prescriptions	 advanced	 for	 curbing	 global	 numbers	 is	 that	 put
forward	by	Jeffrey	Sachs	in	Common	Wealth.	The	five	most	important	policies,	in
his	 view,	 are	 these:	 improving	 child	 mortality	 statistics	 as	 the	 single	 most
important	 step	 in	 encouraging	 poor	 families	 to	 reduce	 fertility	 rates;	 the
education	 of	 girls;	 the	 empowerment	 of	 women;	 access	 to	 reproductive	 health
services;	and	a	continuing	Green	Revolution,	which	improves	household	income
and	 thereby	 enables	 families	 to	 keep	 children	 in	 school	 longer.10	 Notice	 this
“empowerment	of	women.”	In	surveys	of	the	literature	of	population,	this	notion
pops	up	more	than	any	other.	 I	have	been	told	by	many	people	 in	Africa,	 from
South	Africa	 through	Kenya	to	Uganda,	and	on	the	west	coast	 in	Ghana	and	 in
other	 places,	 that	 family	 numbers	 started	 dropping	 as	 soon	 as	 a	 generation	 of
girls	emerged	from	high	school.	Effective	birthrate	reduction	programs	in	dozens
of	 cultures	 share	 at	 least	 two	 essentials:	 easy	 access	 to	 the	 full	 array	 of	 family
planning	techniques,	and	a	focus	on	the	health,	education,	and	empowerment	of
women	–	“empowerment”	 in	 this	case	 including	 the	often	 radical	notion	 that	a
woman’s	body	is	not	her	husband’s	to	use	at	will.

IN	THE	END,	HERE’S	WHAT	WE	NEED	TO	DO

Our	 first	 stratagem	 must	 be	 to	 argue	 as	 loudly	 and	 as	 often	 as	 possible	 that
limiting	global	population	benefits	everyone,	 individuals	as	well	as	nations.	But
the	 opposition	 remains	 formidable	 even	 to	 this	 simple	 assertion.	 Nationalist
zealots	 and	 nativists	 everywhere	 want	 to	 forbid	 someone	 else’s	 families	 from
growing	but	not	their	own,	and	the	world’s	spiritual	leaders	are	trapped	in	some
prelapsarian	vision	of	how	the	universe	is	arranged.	The	Catholic	Church,	which
has	 spent	 a	 good	 part	 of	 2,000	 years	 demonizing	 human	 sexuality	 (while
elevating	pederasts	and	sexual	sadists	into	positions	of	authority	with	privileged
access	to	children),	is	not	alone,	but	it	is	the	most	visible	and	the	most	articulate,
more	damaging	 in	 its	way	 than	even	 the	wildest	of	 the	antiabortion	vigilantes,
because	so	much	larger	in	scale.

We	need	to	make	people	see	that	population	is	a	problem.	Not	the	problem,	but
a	contributory	problem	that	calls	for	active	solution.

We	need	 to	 continue	 pointing	 out	 that	we	 cannot	 solve	 the	 climate	 crisis	 or



deal	with	the	limits	to	growth	as	long	as	population	is	unconstrained.	Yet	all	the
salvation	plans	I	mentioned	in	earlier	chapters,	including	those	of	Al	Gore,	have
ignored	the	issue	altogether.

We	need	 to	 reduce	 absolute	 numbers	 and	 enter	 a	 period	of	 “degrowth.”	The
question	 is,	 how?	We	 are	 right	 to	 be	wary	 of	 coercion,	 in	whatever	 form.	 But
persuasion,	even	outright	propaganda,	is	acceptable,	as	is	tying	international	aid
to	population	policy.

We	need	 to	make	people	 see	 that	population	numbers	must	be	considered	 in
the	 context	of	 all	 our	other	 technological	 and	economic	problems.	That,	 in	 the
end,	is	the	point	of	this	book:	people	are	entangled	in	the	economy	–	people	are,
after	 all,	 the	 economy.	 Increases	 in	 numbers	may	 or	may	 not	 be	 necessary	 for
economic	growth,	but	the	obverse	is	certainly	true:	if	the	population	is	growing,
economic	growth	is	essential;	without	it	per	capita	GDP	and	national	prosperity
will	 decline.	 Only	with	 a	 stable	 population	 can	we	 contemplate	 a	 post-growth
world	economic	system,	a	world	without	grotesque	disparities	in	wealth,	without
booms	or	busts	or	depressions,	without	starvation	and	mass	poverty.

We	 need	 to	 make	 everyone,	 social	 scientists	 included,	 remember	 that
“population”	 is	 just	 an	 aggregate	 word	 for	 people	 –	 that	 global	 demographic
trends	are	nothing	but	the	hopes	and	dreams	and	loves	and	fears	of	women,	men,
couples,	families.

We	 need	 to	 make	 contraception	 a	 right,	 up	 to	 and	 including	 abortion	 on
demand	–	a	point	forcefully	made	by	U.S.	Secretary	of	State	Hillary	Clinton	to	a
G8	 summit	 in	 March	 2010.	 We	 need	 to	 make	 the	 techniques	 universally
available.	We	need	to	keep	making	the	point	that	if	these	solutions	–	extending
education	and	health	 care	 to	all,	 alleviating	extreme	poverty,	making	access	 to
contraception	universal	–	lead	to	the	empowerment	of	women,	who	loses?

If	 all	 else	 fails	…	we	 need	 to	 consider	 the	 “market	 solution”	 of	 transferable
birth	licenses.	That	would	work,	if	it	was	universal.

No	population	control	idea	is	without	hazard.	Even	more	limited	ones	(such	as
Paul	Ehrlich’s	counter	 to	Mr.	Putin’s	baby	bribes,	a	 tax	on	 large	 families)	carry
with	them	ethical	difficulties	–	what	are	we	going	to	do,	penalize	a	poor	family	if
it	has	a	child	too	many?	How	does	that	help	the	child,	or	the	parents?	(Ehrlich’s
point	 is	 that	 there	 is	 a	 larger	 ethical	 obligation	 to	 the	 planet	 as	 a	whole).	 But
Matthew	 Connelly’s	 solution,	 merely	 to	 trust	 parents	 to	 make	 good	 decisions,
won’t	achieve	the	necessary	results	on	its	own.	If	their	decision	is	to	limit	family
size,	 for	 their	 own	benefit	 or	 for	 the	benefit	 of	 the	planet,	we	must	make	 sure
they	can	do	so	easily,	effortlessly,	cheaply,	and	with	encouragement	and	support.
A	propaganda	war	with	this	goal	in	mind	is	perfectly	acceptable	–	not	only	in	the
U.S.,	where	half	the	teenage	pregnancies	are	still	unexpected	and	unwanted,	but
everywhere	on	the	planet.

We	can’t	solve	the	economy	unless	we	solve	population.	We	can’t	stop	growth



unless	we	solve	population.	We	can’t	 solve	climate	change	unless	we	deal	with
population.	Human	numbers	run,	relentlessly,	through	all	the	issues	that	face	us.
Ducking	a	decision	is	not	an	option.
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FIX	FOOD
The	Reinvention	of	Farming

“All	flesh	is	grass.”

–	The	Prophet	Isaiah	delivers	an	ecologist’s	credo

PRINCE	 EDWARD	 ISLAND,	 the	 little	 Canadian	 province	whose	 leaders	 had	 a	 hydrogen
epiphany	 a	 few	 years	 back,	 is	 also	 memorable	 for	 a	 somewhat	 less	 admirable
process:	 agribusiness	 has	 transformed	 its	 farming	 from	 sustainable	 local
production	to	monoculture	farming	of	low-value	potatoes	for	the	North	American
french-fry	market.	The	consequences	are	depressing	to	contemplate.

The	 island	 has	 always	 grown	 some	 potatoes,	 but	 they	 were	 mostly	 seed
potatoes,	 a	 high-value	 crop,	 and	 they	were	 traditionally	 grown	using	 good	 soil
rotation	techniques	and	almost	no	pesticides.	But	though	such	farming	still	exists,
mostly	 agriculture	 has	 been	 transformed	 to	 industrial-scale	 operations,	 and
industry	can’t	wait	for	fallow	land	to	recover:	instead,	it	infuses	massive	doses	of
chemical	fertilizers,	to	the	extent	that	the	rivers	bleed	when	it	rains,	and	nitrate
levels	 are	 rising	 in	 the	 groundwater.	 At	 spraying	 time,	 homeowners	 near	 the
farms	 seal	 their	 windows	 with	 duct	 tape,	 and	 keep	 their	 children	 indoors.
Meanwhile,	PEI,	which	owns	some	of	the	best	agricultural	land	on	the	American
eastern	 seaboard,	has	 to	 import	almost	 all	 its	own	 food.	The	 industrial	 farmers
are	doing	well,	though	the	money	goes	elsewhere;	other	farmers	are	going	broke.

PEI	 is	 a	 small	 place,	 and	 in	 the	 geopolitical	 scheme	 of	 things	 of	 little
importance.	But	what	has	happened	there	has	happened	in	countless	other	places
as	well,	taking	farming	from	a	locus	of	healthy	land	and	food	–	food	grown	and
generally	eaten	locally	–	to	chemically	sustained	industrial	farming	with	a	global
reach	 that	 is	 an	 important	 source	 of	world	 pollution.	 Historically,	 farming	 has
been	a	net	producer	of	food	and	energy.	Now,	it	produces	food	all	right,	and	lots
of	it,	but	is	a	major	consumer	of	energy	instead.

What	 drove	 the	wholesale	 transformation	 of	 food	 from	 farming	 to	 industry?
Partly	 it	 had	 to	 do	with	 the	 fear	 of	 famine	 –	 the	 need	 to	 feed	 a	world	whose
population	 was	 expanding	 exponentially	 –	 and	 in	 this	 it	 was	 overwhelmingly
successful.	 But	 there	 were	 other	 causes,	 too.	 Economics	 was	 part	 of	 it	 –
corporations	 by	 their	 very	 nature	 are	 impelled	 to	maximize	 efficiencies,	 prune
costs,	 expand	 markets,	 and	 consolidate.	 And	 so	 a	 mere	 five	 companies	 now
control	all	of	the	fertilizer	and	pesticide	business;	five	retailers	sell	more	than	half
the	food	purchased	in	Europe,	even	in	the	highly	subsidized	markets	of	France;	in



the	U.S.,	only	four	companies	control	all	beef	processing,	five	companies	control
the	vegetable	seed	market,	and	another	handful	control	the	world	cereals	trade.
This	 concentration	 had	 led	 to	 a	massive	multibillion-dollar	marketing	machine
intent	 on	 maximizing	 the	 consumption	 of	 “processed”	 (and	 therefore	 more
profitable)	foods.
It	also	had	 to	do	with	politics:	 the	Anglo-American	 ideology	of	neoliberalism

set	 up	 a	 system	 of	 international	 trade	 agreements	 that	 restrict	 the	 ability	 of
nations	to	protect	domestic	farmers,	mostly	by	prohibiting	price	support	for	local
goods	and	tariffs	on	imported	goods,	but	also	by	prohibiting	purchasing	and	sales
by	place	of	origin.

The	 industrial	 model	 was	 also	 more	 efficient	 in	 one	 narrow	 definition:
agribusiness	 squeezes	 out	 more	 calories	 per	 dollar	 spent	 than	 conventional
farming	–	although	counter-intuitively	it	can	produce	fewer	calories	per	hectare
of	farmed	land,	which	has	led	to	virtual	food	deserts	in	some	of	the	world’s	most
productive	farming	regions.	Substantially,	though,	the	change	rose	on	the	back	of
cheap	oil	and	massive	subsidies.	For	every	calorie	of	food	produced	in	the	world’s
developed	economies,	somewhere	between	seven	and	10	calories	of	nonfood	fuels
were	consumed	by	the	farm	business.	As	ecologist	Howard	Odum	once	observed,
“Industrial	man	no	longer	eats	potatoes	made	from	solar	energy,	he	eats	potatoes
made	from	oil.”

As	a	consequence,	 farming	–	 if	we	can	still	call	 it	 that	–	has	become	entirely
dependent	 on	 cheap	 oil	 and	 natural	 gas	 –	 for	 tractor	 and	 combine	 fuels;	 for
fertilizers,	pesticides,	herbicides;	and	 for	 the	 transport	of	 the	 final	product.	The
globalization	 of	 trade	 has	 made	 it	 possible,	 even	 imperative,	 to	 source	 the
cheapest	 possible	 commodities,	 anywhere	 in	 the	world.	 These	 two	 things	 have
meant	that	the	traducing	of	traditional	agricultural	practices	has	actually	worked
to	 feed	 the	world,	 though	 it	has	driven	millions	of	 farmers	out	of	business	and
into	the	cities	to	become	consumers	and	not	producers.	And	it	has	led	to	regional
food	shortages	in	countries	that	produce,	or	ought	to	produce,	more	than	enough
food	for	their	own	consumption.

Obviously,	 these	 two	 trends	 –	 oil-based	 industrialization	 and	 globalization	 –
cannot	continue	indefinitely.	They	are	finite,	and	one	of	two	things	is	bound	to
happen:	 either	higher	 fuel	 and	 fertilizer	 prices	will	 result	 in	higher	 food	prices
and	shortages	after	decades	of	surpluses,	or	another	technological	solution	will	be
found	 to	 lessen	 the	 tension	 between	 growing	 populations	 and	 the	 natural
resources	 that	 feed	 them.	 The	 second	 option	 is	 now	 unlikely,	 and	 as	 the
inevitable	 high	 fuel	 prices	 arrive,	 the	 hyperefficient	 system	 of	 the	 world	 food
trade	 will	 become	 imperiled.	 The	 tension	 between	 food	 as	 a	 commodity
(produced,	processed,	and	speculated	upon	as	though	it	were	iron	ore)	and	as	a
biological	 imperative	 is	 not	 new.	 What	 is	 different	 this	 time	 is	 that	 the
globalization	of	the	food	supply	and	the	westernization	of	global	diets	(the	switch
from	eating	grains	to	more	energy-intensive	animal	protein,	a	massive	diversion



of	grain	from	humans	to	animals	and	a	profligate	waste	of	energy)	have	driven
the	system	dangerously	out	of	balance.

In	2010,	the	world’s	food	experts	were	predicting	another	sharp	rise	in	prices	–
and	 that	 this	one	would	 likely	 stay.	One	billion	people	were	going	hungry,	not
because	there	was	too	little	food,	but	because	they	couldn’t	afford	to	buy	it.	By
November	 2009,	 some	 commodities	 were	 trading	 at	 their	 highest	 levels	 in	 30
years.

A	NEW	AGRICULTURAL	REVOLUTION	IS	COMING	–	OR	POSSIBLY	TWO

The	 so-called	 Green	 Revolution	 of	 the	 1970s,	 which	 ushered	 in	 the	 era	 of
agribusiness-produced	abundance	through	its	reliance	on	chemical	fertilizers	and
pesticides	and	on	irrigation,	and	which	averted	disastrous	famines	in	many	parts
of	 the	world,	has	about	 run	 its	course.	 Its	deleterious	effects	have	now	become
obvious,	 as	 soils	 turn	 saline	 and	 unproductive,	 and	 chemicals	 leach	 into
groundwater.	The	Green	Revolution	 saved	million	of	 lives	–	 India	and	Pakistan
particularly	would	 have	 faced	 catastrophe	without	 it–can	we	 now	wish	 that	 it
had	not	happened?	It	bought	us	decades	of	time	in	which	to	solve	the	underlying
problems.	Norman	Borlaug,	who	won	the	Nobel	Prize	for	his	efforts,	ushered	in
the	 revolution	with	new	hyperproductive	grain	varietals,	 and	 it	 is	not	his	 fault
that	 no	 such	 solutions	 were	 found,	 or	 even	 attempted.	 The	 real	 answer	 is	 not
whether	we	should	or	shouldn’t	have	done	it,	but	that	we	failed	to	recognize	the
ecological	limits	of	human	endeavours	–	and	the	overlapping	nature	of	multiple
crises.	We	cannot	solve	the	food	crisis	in	isolation.

Now,	though,	we	are	on	the	brink	of	yet	another	agricultural	revolution,	so	far
unnamed.	Actually,	 there	are	two	separate	calls	 for	new	revolutions,	but	one	of
them	is	a	call	 for	a	rejection	of	agribusiness	altogether,	and	we’ll	get	 to	 that	 in
due	course.	The	first	change	will	be	will	be	scientific	and	technological.

Part	of	 this	revolution	relies	on	a	more	sophisticated	version	of	what	 farmers
have	 been	 doing	 for	 millennia.	 An	 example	 is	 the	 work	 of	 a	 scientist	 called
Richard	Richards,	a	plant	biologist	at	the	Commonwealth	Scientific	and	Industrial
Research	Organization	in	Australia.	Richards	has	bred	a	wheat	grain	with	longer
than	normal	seed	sprouts,	or	coleoptiles,	which	allow	the	plant	to	reach	deeper	in
the	 soil	 earlier	 than	 conventional	 seeds;	 in	 a	 series	 of	 trials,	 the	 new	 grain
increased	yields	by	up	to	20	percent	in	arid	conditions.	Another	innovator	is	Wes
Jackson,	who	 has	worked	 in	 the	 field	 of	 sustainable	 agriculture	 for	more	 than
three	decades;	one	of	his	creations	is	The	Land	Institute,	in	Salina,	Kansas,	whose
goal	 is	 to	 “develop	 an	 agricultural	 system	 with	 the	 ecological	 stability	 of	 the
prairie	 and	 a	 grain	 yield	 comparable	 to	 that	 from	 annual	 crops.”	 This	 is
commonly	 called	 no-till	 agriculture,	 though	 Jackson	 himself	 calls	 it	 “natural
systems	agriculture.”	The	idea	is	to	develop	perennial	versions	of	the	major	food
crops	like	wheat,	sorghum,	corn,	and	rice,	crops	that	have	deep	roots	and	don’t



have	 to	 be	 replanted	 each	 year,	 thus	 doing	 away	 with	 the	 harmful	 need	 for
tillage,	which	is	universally	practiced	and	universally	bad	for	the	soil.	Perennial
fields	 retain	 more	 carbon	 than	 annually	 plowed	 ones,	 which	 lose	 almost	 two-
thirds	 of	 stored	 carbon	 to	 the	 atmosphere.	 In	 Jackson’s	 view,	 it	 is	 entirely
possible	to	operate	an	economy	in	which	conservation	is	a	natural	consequence
of	production.

A	FRESH	(AND	MORE	RESPECTFUL)	LOOK	AT	GENETICALLY	MODIFIED
FOODS

Most	 of	 the	 advances	 in	 plant	 yields	 will	 probably	 come	 from	 genetic
modification	techniques,	which	introduce	supposedly	beneficial	traits	from	other
species,	such	as	drought	resistance	and	boosted	nutritional	values.

Few	debates	are	as	bitterly	antagonistic	and	even	violent	as	the	one	over	GM
foods.	Scientists	who	develop	GM	crops	have	brought	down	a	global	network	of
anti-biotech	 activists	 on	 their	 heads;	 their	 labs	 have	 been	 picketed,	 their	 field
trials	sabotaged,	and	their	e-mail	inboxes	flooded	with	hate	mail,	actions	driven
by	a	toxic	mix	of	emotions,	including	fear	and	paranoia,	and	by	“facts”	that	have
only	a	distant	relationship	with	truth.	As	a	result,	many	of	the	GM	labs	have	been
obliged	to	surround	themselves	with	a	massive	security	apparatus,	and	operate	in
a	world	of	finely	tuned	suspicion.	Their	position	has	not	been	helped,	it	must	be
said,	 by	 the	 arrogance	 and	 seemingly	 inbuilt	 propensity	 to	 lie	 of	 the	 great
agricultural	chemical	companies	who	are	their	patrons.

On	 the	other	 side	of	 this	unseemly	debate,	matters	are	not	much	better.	Any
scientist	who	dares	 to	 suggest	 that	 some	GM	 crop	 or	 other	might	 just	 possibly
have	 unlooked-for	 negative	 consequences	 can	 expect	 an	 avalanche	 of	 criticism
from	 within	 the	 scientific	 community,	 much	 of	 it	 personal,	 vituperative,	 and
careless	of	accuracy.	A	case	in	point	was	reported	in	Nature	in	September	2009,
in	an	article	by	Emily	Waltz.1	A	young	 scientist	named	Emma	Rosi-Marshall,	 a
stream	 ecologist,	 had	 spent	 several	 years	 studying	 watercourses	 in	 Indiana,
adjacent	 to	 fields	 where	 GM	 corn	 had	 been	 planted,	 a	 variety	 that	 had	 been
altered	to	include	a	bacterium	called	Bacillus	thuringensis,	or	Bt,	which	produced
toxins	fatal	to	insects.	She	found	leaves,	stalks,	pollen,	and	cobs	from	Bt	corn	in
all	the	streams	she	studied,	and	in	lab	tests	found	that	at	least	one	benign	species
of	 aquatic	 insect	 was	 damaged	 thereby.	 This	 was,	 in	 many	 ways,	 an	 entirely
unsurprising	result,	but	her	paper	was	rapidly	and	vigorously	denounced	on	all
sides.	Perhaps,	as	Waltz	suggests,	there	were	flaws	in	the	original	paper,	but	the
opposition	 never	 really	 tried	 to	 enter	 into	 a	 debate	 on	 its	 merits.	 Ironically,
instead	 of	 acting	 like	 scientists,	 they	 rather	 resembled	 a	 bunch	 of	 creationists
descending	on	a	hapless	young	evolutionist.

The	 anger	 of	 the	 anti–GM	 activists	 is	 stoked	 as	much	 by	 the	 economics	 and
corporate	 politics	 of	 the	 issue	 as	 by	 the	 science.	 Companies	 like	Monsanto	 are



allowed	to	patent	seed	grain	varieties,	keeping	tight	control	of	their	use,	and	they
aggressively	prosecute	 farmers	 into	whose	 fields	one	of	 their	patented	products
strays,	however	 innocently.	This	patenting	of	 life	 forms	has	 locked	farmers	 into
buying	annual	seeds	from	the	company,	and	has	prevented	them	replicating	their
own	 field	 grains.	 To	 their	 opponents,	 this	 is	 prima	 facie	 evidence	 of	 the
degeneration	of	farming	into	profit.	It	is	all	made	worse	by	the	often	exultant	air
of	 some	 company	 pronouncements,	 such	 as	 when	Monsanto’s	 Robert	 Fraley	 is
quoted	 as	 saying,	 “We’re	 now	 poised	 to	 see	 probably	 the	 greatest	 period	 of
fundamental	 scientific	 advance	 in	 farming	 in	 the	 history	 of	 agriculture.”	 His
opponents,	however,	hear	only	the	profit-mills	grinding.2

The	 debate,	 if	 that’s	 what	 it	 is,	 is	 so	 tightly	 wound	 that	 it	 is	 very	 hard	 to
remain	 objective.	 On	 the	 positive	 side,	 GM	 crops	 already	 allow	 greater	 yields
with	less	water,	less	energy	use,	and	fewer	chemicals	–	surely	a	good	thing.	GM
crops	 are	 almost	 certainly	 less	 harmful	 than	 the	 noxious	 chemicals	 routinely
sprayed	by	 crop-dusters	 on	non-GM	crops.	And	 if	 you	peer	 through	 the	 veil	 of
vituperation,	 it’s	 not	hard	 to	 find	GM	 successes.	Researchers	 at	Monsanto	have
found	a	way	 to	mitigate	 the	 effect	 of	 drought	 on	 corn,	 and	 in	 field	 trials	 their
new	 variety	 maintained	 yields	 under	 harsh	 test	 conditions.	 They	 did	 this	 by
engineering	the	corn	to	express	a	protein	from	the	bacterium	Bacillus	subtilis.	This
extra	 gene	 boosts	 yields	 by	 6	 to	 10	 percent,	 and	 should	 be	 on	 the	 market,
Monsanto	 hopes,	 by	 2012.	 Late	 in	 2009,	 Monsanto	 got	 permission	 from	 the
Mexican	 government	 to	 plant	 test	 plots	 in	 a	 range	 of	 northern	 states	 –	 a
significant	concession,	since	GM	maize	had	been	banned	in	Mexico	for	more	than
a	 decade.	 Predictably,	 the	 decision	 was	 greeted	 with	 outrage	 by	 anti–GM
activists.	 Yet	 Monsanto	 has	 also	 brought	 its	 considerable	 resources	 to	 bear	 to
nurture	 an	 organization	 called	 Water	 Efficient	 Maize	 for	 Africa,	 or	 WEMA,	 a
public-private	 partnership	 that	 has	 received	 grants	 from	 the	 Bill	 and	 Melinda
Gates	Foundation.	The	company	has	donated	all	its	rights	–	intellectual	property
rights,	seeds,	and	know-how	–	to	the	WEMA	partnership.	It’s	too	early	to	declare
a	truce,	but	the	thrust	of	Monsanto’s	research	has	switched	from	selling	pesticide-
and	 herbicide-resistant	 crops	 to	 developing	 crops	 that	 thrive	 on	 poor	 and	 dry
soils.	The	anti–GM	people	should	be	paying	attention.

In	 another	 example,	 Ray	 Ming	 of	 the	 Hawaii	 Agricultural	 Research	 Center
reported	 in	 2008	 on	 a	 successful	 fight	 against	 a	 papaya	 disease	 called	 papaya
ringspot	 virus	 that	 had	 been	 devastating	 the	 island’s	 crop.	 It	 was	 done	 by
planting	a	 transgenic	variety	of	papaya	whose	genetic	makeup	 included	a	mild
mutant	of	the	virus,	which	conferred	resistance	through	a	technique	called	post-
transcriptional	 gene	 silencing.	 Ming’s	 report	 included	 photographs	 of	 the
vigorous	 new	 trees	 next	 to	 rows	 of	 the	 blighted	 older	 ones.3	 And	 I	 remember
once	 being	 rebuked	 by	 Henry	 Kendall,	 the	 late	 Nobel-winning	 physicist,	 who
suggested	 that	 anti–GM	 activism	was	 a	 luxury	 of	 the	well-fed	West.	 Increasing
global	aridity,	and	the	resulting	soil	salinity,	means	that	feeding	the	world	in	the
decades	 to	 come	will	 be	dependent	 on	 the	 improvements	 genetic	manipulation



can	 achieve,	 he	 argued.	 “Approve	 it,	 even	 encourage	 it,”	 he	 said	 bluntly,	 “or
people	will	starve.”

We	 should	detoxify	 the	debate	 by	 separating	 out	 the	 two	parallel	 streams	of
GM	development.	We	should	oppose,	by	refusing	to	grant	patents,	any	attempts
to	create	varieties	that	are	merely	resistant	to	one	or	other	proprietary	pesticide,
or	 that	 confer	 inbuilt	 commercial	 advantage,	 or	 that	 seek	 to	 control	 life	 forms.
We	 should	 at	 the	 same	 time	 reduce	 the	 life	 (and	 scope)	 of	 existing	 patent
protection.	We	should	also	recognize	that	genetic	manipulation	is	both	legitimate
and	often	beneficial,	and	approve,	with	safeguards,	attempts	to	create	transgenic
varieties	 that	 increase	 yields,	 confer	 resistance	 to	 viral	 diseases,	 and	 thrive	 in
poor	farming	conditions	–	and	from	which	farmers	can	derive	their	own	seeds.

THE	SECOND	COMING	REVOLUTION:	THE	LOCALIZATION	OF	FOOD

In	parallel	with	the	technical	and	scientific	revolution	is	another	profound	shift	in
agriculture,	 the	 localization	(or	rather,	 relocalization)	of	 farming,	driven	by	the
need	 to	get	 the	global	 food	production	system,	 formerly	known	as	 farming	and
fishing,	 back	 in	 balance.	We	need	 to	wean	 agriculture	 off	 its	 reliance	 on	 fossil
fuels	and	get	it	closer	to	the	consumer.	We	need	to	make	it	healthier	and	more
sustainable.	 We	 need	 educated	 farmers	 and	 educated	 consumers.	 As	 author
Michael	 Pollan	 (In	 Defense	 of	 Food)	 has	 so	 eloquently	 expressed,	 we	 must	 get
away	from	the	“nutrition	industry”	and	the	big-budget	junk	food	marketers,	and
return	 to	 simply	 eating	 and	 eating	 simply.	 We	 need	 food	 security.	 We	 need
enough	farmers	and	farms.	We	need	to	protect	agriculture	in	verdant	as	well	as	in
poor	and	arid	places.

Fortunately,	 there	are	many	ways	 in	which	all	 this	 can	be	done.	As	 the	 food
pessimist	Paul	Roberts	suggests	in	The	End	of	Food,	we	need	to	harness	the	ever-
inventive	 international	 capitalist	 system,	 and	 there	 are	 already	 signs	 that	 it	 is
moving	 in	 the	 right	 direction	 –	 prompted	 not	 by	 any	 philosophical	 notion	 or
long-term	goal,	but	by	the	rising	cost	of	energy,	which	threatens	to	make	much	of
the	 current	 system	 unprofitable.	 High	 fuel	 costs,	 high	 fertilizer	 costs	 (and	 the
threat	of	a	 fertilizer	 shortage	as	 the	world	 supply	of	phosphate	 rock	dwindles),
and	high	transportation	costs	are	all	converging	to	push	the	system	closer	to	less
intensive,	locally	produced	and	healthier	alternatives,	while	at	the	same	time	the
former	 boutique	 business	 of	 small-scale	 and	 organic	 farming	 moves	 into	 the
mainstream.

We	 must	 also	 have	 more	 effective	 government	 policy,	 including	 increased
investment	 in	 food	 and	 farming	 research,	 better	 regulation	 of	 chemicals	 to
include	the	real	cost	of	nitrate	remediation,	and	better-directed	subsidies.

Switching	subsidy	policy	would	alone	make	a	huge	difference.	Most	subsidies
are	currently	geared	to	large	industrial	farmers,	and	are	intended	more	as	export
props	 than	 for	 promoting	 food	 security	 at	 home.	 In	 recent	 years	 in	 the	 U.S.,



almost	half	the	federal	farm	payments	went	to	the	largest	3	percent	of	farms.	Yet,
as	Worldwatch	researcher	Brian	Halweil	reported	 in	the	New	York	Times,	 a	poll
showed	 that	 85	 percent	 of	New	York	 State	 residents	 think	 subsidies	 should	 be
shifted	 to	smaller	 food	producers.4	 In	Europe,	 subsidies	are	better	directed,	but
the	French,	 for	 example,	who	have	 long	propped	up	 their	 farmers	with	pricing
and	 commodity	 subsidies,	 have	 been	 subject	 to	 repeated	 pressures,	 through
World	 Trade	 Organization	 appeals,	 to	 better	 conform	 to	 the	 industrial	 model.
They	now	do	so	–	France	allots	60	percent	of	its	direct	EU	payments	to	the	top	15
percent	of	agribusinesses.	But	French	pig-headedness	may	yet	 serve	as	a	model
for	others.

We	 need	 to	 employ	 sustainable,	 sophisticated	 technologies,	 and	 we	 need	 to
approve	research	that	would	help	extend	growing	seasons	and	the	zones	in	which
food	 can	 be	 produced,	 while	 minimizing	 water	 use	 and	 chemical	 dependence.
Small	doesn’t	mean	simple,	let	alone	simple-minded.	Even	smallish	dairy	farmers
and	cattle	breeders	 these	days	store	 fertilized	cow	ova	 in	hollow	straws	kept	 in
liquid	 nitrogen,	 in	 small	 tanks	 that	 rather	 resemble	 those	 hooked	 to	 backyard
barbecues,	 and	 most	 keep	 handy	 frozen	 supplies	 of	 bull	 semen.	 Some	 apple
farmers	 in	 my	 nearby	 Annapolis	 Valley,	 such	 as	 Andrew	 Bishop	 of	 Noggins
Corner	Farm,	store	their	produce	safely	for	months	in	low-oxygen	(high-nitrogen)
buildings.	 In	 Deep	 Economy,	 Bill	 McKibben	 makes	 the	 same	 point	 –	 local	 or
community	 farming	 even	 in	 remote	 areas	 is	 not	 necessarily	 inefficient	 or
primitive,	citing	the	village	of	Gorasi,	in	Bengal,	where	25	varieties	of	papaya	are
grown,	along	with	112	varieties	of	jackfruit,	all	cataloged	by	the	farmers	by	taste,
size,	color,	season,	habitat.5

CAN	SMALL-SCALE	FARMING	FEED	THE	WORLD?

The	 point	 is	 that	 small-scale	 mixed-use	 farming	 is	 a	 viable	 model.	 “Organic”
farming	 has	 been	 caricatured	 as	 first-world	 hippie	 dreaming,	 a	 fantasy	 where
everything	is	sold	through	farm	stalls,	where	we	can	all	buy	family-grown	crops
free	 of	 contaminants,	 smelling	 of	 sunshine	 and	 clean	 soil	 and	 redolent	 with
natural	 flavors,	 and	 everyone	 will	 be	 happy,	 wealthy	 and	 fulfilled.	 Norman
Borlaug	dismissed	the	whole	idea.	“We	aren’t	going	to	feed	6	billion	people	with
organic	 fertilizer,”	he	 said.	 “If	we	 tried,	we	would	 level	most	of	our	 forest	and
many	 of	 those	 lands	 would	 be	 productive	 only	 for	 a	 short	 period	 of	 time.”
Worldwatch’s	Brian	Halweil	quotes	Cambridge	chemist	John	Emsley,	who	is	even
more	 critical:	 “The	 greatest	 catastrophe	 that	 the	 human	 race	 could	 face	 this
century	is	not	global	warming	but	a	global	conversion	to	organic	farming.”6

But	the	caricature	is	wrong,	and	confuses	organic	with	small-scale,	mixed-use
sustainable	 farming.	 Agro-ecology	 is	 an	 increasingly	 sophisticated	 science.	 A
massive	 World	 Bank	 and	 FAO	 study,	 with	 the	 cumbersome	 title	 of	 “The
International	Assessment	of	Agricultural	Knowledge,	Science	and	Technology	for



Development,”	found	that	the	Green	Revolution	had	failed	to	improve	access	to
food	for	the	very	poor,	and	called	for	a	radical	change	away	from	monoculture
and	 pesticides	 to	 more	 sustainable	 and	 eco-friendly	 agriculture.	 It’s	 true	 that
intensive	 farming	 will	 probably	 use	 up	 less	 “wild”	 land	 than	 small-scale
agriculture,	 but	 a	 recent	 United	 Nations	 Environment	 Programme	 report	 on
Africa	 found	 that	 small-scale	 farming	 was	 easily	 able	 to	 deliver	 the	 yields
hitherto	thought	to	be	the	main	benefit	of	 industrialized	farming	–	and	without
the	environmental	damage	that	comes	with	it.	The	University	of	Michigan,	for	its
part,	 has	 produced	 several	 reports	 suggesting	 that	 low-input	 methods	 increase
yields	 in	 poor	 countries	 while	 maintaining	 or	 improving	 yields	 in	 rich	 ones.
Smaller	farms	generally	have	better	biodiversity,	better	soils,	and	use	their	land
more	efficiently.	Jules	Pretty,	a	British	 researcher	 from	the	University	of	Essex,
has	 studied	 sustainable	 agriculture	 in	 a	 number	 of	 economies	 of	 several
continents,	 and	 has	 concluded	 that	 yields	 from	 small	 farmers	 are	 better	 than
yields	from	large	ones	and	make	local	food	security	better;	and	that	farmers	are
better	off	 selling	 through	 local	 cooperatives	 and	 retailers	 to	nearby	 towns	 than
they	would	be	growing	 food	 for	export.	 “We	calculate	 that	almost	nine	million
farmers	were	using	sustainable	practices	on	about	29	million	hectares,	more	than
98	percent	of	which	emerged	 in	 the	 last	 ten	years,”	he	has	written.	 “We	 found
that	 sustainable	 agriculture	 has	 led	 to	 an	 average	 93	 percent	 increase	 in	 per
hectare	food	production.”7

The	Post	Carbon	Institute,	in	a	gloomy	analysis,	has	said	that	“unless	America
undertakes	 a	 planned	 redesign	 of	 its	 food	 system	 to	 eliminate	 dependence	 on
fossil	fuels,	the	future	looks	bleak.”	But	this	is	backwards	thinking.	The	point	is
that	 if	 we	 do	 it,	 the	 future	 looks	 quite	 good.	 And	 it	 is	 not	 that	 hard	 to	 do.
Afterwards,	 we’ll	 eat	 better.	 Food	 supplies	 will	 not	 be	 as	 susceptible	 to	 the
vagaries	 of	 international	 trade	 and	 the	 flight	 of	 investment	 capital,	 with	 its
consequent	 price	 spikes.	 We’ll	 have	 more	 control	 over	 quality	 and	 will	 see
malpractice	more	easily.	We’ll	know	where	our	food	comes	from,	and	how	it	 is
produced	–	we	may	even	get	to	know	the	people	who	grow	it.

LOCALIZATION	ALSO	MEANS	FOOD	SECURITY

Not	 everyone	 agrees	 on	 what,	 exactly,	 food	 security	 is,	 or	 even	 whether	 it	 is
worth	 striving	 for.	Mostly,	 it	means	not	having	 to	worry	 about	where	 the	next
bite	 is	 coming	 from,	 while	 “insecurity”	 means	 not	 having	 control	 over	 food
supplies.	By	this	measure,	the	globalization	of	the	food	trade	ensures	that	hardly
anybody	is	secure.	The	province	of	Ontario	is	typical	–	in	1988	it	imported	only
25	percent	of	its	food,	but	now	imports	nearly	half.	Nova	Scotia	spends	only	7.2
percent	of	its	food	dollar	on	local	farmers.	Vermont	may	be	an	exception:	it	still
imports	much	of	its	food,	but	as	farmer	and	state	legislator	David	Zuckerman	has
put	it,	“If	Vermont	were	cut	off	from	the	rest	of	the	world	tomorrow,	I	think	we
could	be	feeding	ourselves	by	the	end	of	a	single	growing	season.”8



The	global	 food	trade	has	tripled	since	1960,	though	the	population	has	only
doubled.	An	estimated	$420	billion	worth	of	 food	 is	 shipped	around	 the	world
today,	nearly	820	million	tons.	And	farmers,	everywhere,	are	going	broke.	Only
the	agribusiness	corporations	prosper.

When	 food	 prices	 spiked	 in	 2008,	 it	was	 due	 to	 suddenly	 higher	 fuel	 prices.
Charles	 MacDonald,	 a	 farmer	 of	 organic	 Highland	 beef	 cows	 in	 Cape	 Breton,
points	 to	 one	 immediate	 security	 consequence	 of	 long-distance,	 imported	 food:
“There	are	no	 food	warehouses	 any	more,	 except	 in	 remote	 centralized	depots.
The	trucks	really	are	the	warehouses	now,	and	they	are	constantly	on	the	move.
So	when	gas	prices	suddenly	jumped,	and	the	truckers	briefly	went	on	a	go-slow
at	the	Nova	Scotia	border	in	protest,	the	effect	was	immediate	–	within	a	couple
of	days,	storekeepers	were	pushing	the	few	cans	they	had	left	to	the	front	of	the
shelves	to	make	them	look	fuller.	A	few	more	days	they	would	have	run	out.	So	if
some	major	disaster	happens,	 or	 road	 links	 are	 cut,	 or	 fuel	 prices	 stay	up	next
time	…	we’re	in	trouble.”

MacDonald	 is	 a	 small	 farmer	 –	Charles	 and	 Sharon	bought	 an	 old	 farm	near
Sydney,	 in	 Cape	 Breton,	 and	 with	 their	 son	 Rick	 raise	 their	 organic	 Highland
cattle	and	Berkshire	pigs.	Their	credo	is	central	to	the	localization	idea:	“We	see
community	 vitality	 grow	 through	 participation	 in	 local	 food	 exchanges;	 our
family	 is	 pleased	 to	 be	 able	 to	 contribute	 to	 the	 improved	 health	 of	 the
community	and	of	the	environment.”	But	it	is	not	easy	–	the	only	abattoir	on	the
island	closed	its	doors	in	2007,	and	the	MacDonalds	were	faced	with	the	prospect
of	 going	 off-island	 to	 find	 a	 licensed	 slaughterhouse,	 using	 dozens	 of	 liters	 of
diesel	to	do	so,	compounded	by	the	need	for	refrigeration	along	the	way.	This	is
true,	too,	for	the	MacDonalds’	neighbors,	people	like	Chris	Eyking	of	Boularderie
in	Cape	Breton	or	Ed	Rendell	in	Bras	d’Or,	who	are	obliged	to	ship	their	produce
to	mainland	Nova	Scotia	or	even	out	of	province,	just	so	it	can	be	shipped	back
and	sold	to	local	supermarkets.	Net	farm	income	has	dropped	an	astounding	90
percent	 in	 Nova	 Scotia,	 and	 92	 percent	 in	 Prince	 Edward	 Island	 over	 the	 past
three	decades.

The	current	system	sucks	both	money	and	vitality	 from	farming	communities
everywhere.	Dozens	of	 studies	have	 shown	 that	 almost	 every	 farming	 region	 is
losing	money	 –	 farmers	 buy	more	 from	outside	 the	 region,	 in	 equipment,	 seed
and	 fertilizer,	 than	 from	 inside.	 And	 the	 communities	 that	 surround	 them
typically	spend	more	on	food	from	“elsewhere”	 than	the	 local	 farmers	produce,
since	much	of	theirs	is	exported.	The	farming	business	is	lucrative,	but	not	for	the
farmers.	 The	 profits	 go	 to	 suppliers,	 the	 service	 industries,	 and	 the	 financial
sector.	 Pork	 farmers	 in	 Nova	 Scotia	 are	 quite	 typical.	 They	 are	 obliged	 to	 sell
their	animals	for	less	than	they	cost	to	raise;	meanwhile,	in	our	supermarkets	we
must	now	buy	“preseasoned”	(aka	over-salted)	pork	trucked	in	from	massive	hog
farms	in	Alberta,	4,000	kilometers	away.

Everywhere,	 small	 farmers	 are	 going	 out	 of	 business.	 Nebraska	 had	 135,000



farms	 in	 1934,	 last	 year	 it	 has	 47,300.	 Nebraska’s	 Center	 for	 Rural	 Affairs,	 a
lobby	group	arguing	for	the	retention	of	small	farms,	recently	failed	in	its	attempt
to	stop	subsidies	going	to	huge	farming	conglomerates.	Agribusiness	out-lobbied
them.	In	Canada	the	average	age	of	farmers	has	increased	from	48	to	52	over	the
past	decade,	with	only	9	percent	under	35.	No	younger	generation	seems	willing
or,	for	that	matter,	able	to	take	up	the	reins—starter	costs	average	$500,000	for	a
small	 farm,	 and	 the	 returns	 are	 shrinking,	 a	 fact	 dramatically	 outlined	 last
summer	when	hog	farmers	gave	away	their	stock	to	drive	home	that	it	cost	more
to	 raise	 the	 animals	 than	 they	 were	 able	 to	 get	 at	 market.	 In	 the	 agricultural
province	of	Saskatchewan,	there	are	now	fewer	than	300	dairy	farms	where	more
than	1,000	existed	less	than	30	years	ago.

This	 is	more	 than	 the	vanishing	of	a	way	of	 life.	Although	 there	are	 signs	of
change,	hundreds	of	small	communities	have	dried	up,	thousands	of	hectares	of
landscape	have	returned	to	forest	(but	mono-culture	forests	–	see	South	Carolina,
much	of	Atlantic	Canada),	and	remoter	communities	have	 lost	access	 to	quality
produce.

Food	travels	huge	distances	–	this	much	is	common	knowledge.	PEI	shipping	its
potatoes	 to	 the	 United	 States	 is	 a	 small	 example.	 I	 once	 saw	 Moroccan
clementines	 in	 a	 Miami	 supermarket,	 just	 a	 few	 kilometers	 from	 an	 orchard
whose	products	are	exported	to	Oregon	and	Europe	and	Japan.	The	same	thing
has	happened	in	Ghana,	in	Tanzania,	in	Greece,	in	Laos,	in	the	American	Midwest
(which	 now	 imports	 lettuce	 from	 California,	 where	 it	 is	 grown	 in	 the	 arid
semidesert	 of	 the	 Imperial	 Valley),	 and	 in	 New	 Zealand,	 whose	 prepackaged,
precut,	preseasoned	lamb	cutlets	can	be	bought,	 frozen,	 in	a	supermarket	a	few
kilometers	from	my	home	in	Nova	Scotia,	which	can	raise	perfectly	good	lambs
of	 its	own.	Carrots	 from	Ontario	are	 shipped	 to	a	dozen	countries	but,	 in	what
economists	 are	 pleased	 to	 call	 “redundant	 trade,”	 the	 carrots	 in	 Toronto
supermarkets	 come	 from	 the	U.S.	 south.	 You	 can	 buy	 “fresh”	 fish	 in	 a	 London
supermarket	 caught	 two	months	 earlier	 off	 Norway,	 and	 shipped	 to	 China	 for
processing;	you	can	buy	tomatoes	in	a	Minneapolis	supermarket	that	were	grown
in	Georgia	and	shipped	to	Mexico	for	packaging.	You	can	buy	apples	from	China
in	Des	Moines	supermarkets,	an	apple’s	throw	from	local	orchards;	you	can	buy
potatoes	 from	 Idaho	 in	 Lima’s	 supermarkets,	 though	 Peru	 is	 native	 to	 more
varieties	of	potato	than	any	other	country.9	Such	is	agribusiness.

In	the	U.S.,	each	molecule	of	food	consumed	has	traveled	an	average	of	2,400
kilometers.	The	ingredients	of	a	typical	Swedish	breakfast	–	apple,	bread,	butter,
cheese,	 coffee,	 cream,	 orange	 juice,	 sugar	 –	 travel	 a	 distance	 equal	 to	 the
circumference	 of	 the	 Earth	 before	 reaching	 the	 table.	 Rich	 Pirog,	 associate
director	 of	 the	 Leopold	 Center	 for	 Sustainable	 Agriculture	 at	 Iowa	 State
University,	calculated	in	2005	that	the	milk,	sugar,	and	strawberries	that	go	into
a	carton	of	strawberry	yogurt	collectively	journeyed	3,558	kilometers	just	to	get
to	the	processing	plant.	(Pirog	is	also	behind	the	2,400-kilometer	U.S.	calculation,
after	analyzing	how	far	a	basket	of	28	fruits	and	vegetables	had	traveled	to	Iowa



grocery	stores).10

None	of	 this	means	 that	 localization	 is	a	panacea,	or	 that	every	place	should
produce	all	its	own	food.	Purists	who	live	in	France	or	California	can	contemplate
going	local	all	year;	those	of	us	who	live	in	places	where	there	are	leaves	on	the
trees	 for	 only	 five	 months	 would	 be	 reduced	 to	 turnips	 and	 old	 cabbage	 and
corned	beef	much	of	the	year,	unless	we	spent	a	good	deal	of	our	time	pickling
and	preserving	and	freezing	fresh	food.	And	even	if	we	could,	we	would	still	be
the	 poorer	 without	 California	 pinot	 noir,	 Italian	 gorgonzola,	 Jamaican
mangosteens,	 Cameroonian	 manioc,	 or	 Arizona	 chipotles.	 A	 certain	 amount	 of
food	 trade	 is	 thus	 beneficial;	 even	 in	 the	 old	 days	Nova	 Scotia	 used	 to	 import
oranges	from	Florida	and	essentials	like	rum	from	the	West	Indies,	in	return	for
salt	 cod.	 Wendell	 Berry,	 essayist	 of	 all	 things	 agricultural,	 has	 argued	 that
communities	should	only	export	food	after	they	have	grown	everything	they	can
to	satisfy	the	local	market,	and	should	not	be	importing	any	foods	readily	grown
at	 home.	 This	 sensible	 change	 alone	 would	 extract	 much	 of	 farming	 from
multinationals,	which	 can’t	 be	 that	 flexible.11	 And	 it	 would	make	 us	 all	much
more	secure.

Small	and	 local	doesn’t	have	 to	be	 isolated	and	parochial.	 Small	 can	become
big	 and	 regional	 through	 associations	 and	marketing	 co-ops.	 Small	 is	 not	 very
useful	 unless	 you	 can	 connect	 with	 customers.	 Traditionally,	 farmers	 have
neglected	 marketing	 their	 wares	 –	 “our	 responsibility	 ended	 when	 the	 [milk]
truck	drove	 through	 the	 farm	gates,”	as	one	dairy	 farmer	put	 it.	Farmers	were,
and	remain,	 the	base	of	 the	 food	chain.	Co-ops,	where	they	existed	at	all,	were
single-commodity	entities	–	milk,	or	cheese,	or	apples.	Some	of	the	new	ones	still
are,	 though	 they	 tend	 to	 be	 bigger	 and	 exert	more	muscle.	 For	 example,	more
than	1,000	farmers	from	a	dozen	U.S.	states	have	joined	in	a	dairy	co-op	called
Organic	Valley.	 It	 is	now	a	multimillion-dollar	business	whose	profits	 return	 to
the	members.	But	many	farm	groups	are	groping	for	a	different	kind	of	co-op	–
essentially	 becoming	 their	 own	wholesalers	 and	 dealing	with	 a	wider	 range	 of
commodities.	Efforts	are	also	underway	in	various	states	and	provinces	to	restore
local	slaughterhouses,	packing	operations,	canneries,	and	other	activities	usually
carried	 on	 by	 middlemen.	 Some	 retailing	 is	 also	 being	 undertaken,	 through
farmers’	 markets	 and	 so-called	 subscription	 farming,	 or	 CSAs	 (community-
supported	agriculture	operations).

Farmers’	markets	are	relatively	easy	to	operate,	and	fill	a	niche	that	the	giants
can’t	–	fresh,	high-quality	food	bought	from	the	producer	in	a	friendly	setting.	In
2010,	 the	Canadian	Liberal	Party	 leader,	Michael	 Ignatieff,	 proposed	a	massive
subsidy	 for	 farmers’	markets,	 a	notion	derided	by	 editorialists	 at	 the	Globe	 and
Mail	as	a	“market	distortion,”	as	though	subsidies	for	agribusiness	were	not.

Another	 way	 of	 promoting	 local	 produce	 is	 for	 farmers	 to	 band	 together	 to
retail	their	goods	through	rural	or	village	farm	shops.	Each	farmer	might	produce
only	one	or	two	products,	but	jointly	they	can	extend	the	range	to	the	equivalent



of	a	small	general	store.	Brian	Halweil,	in	his	Home	Grown,	mentions	a	Bavarian
regional	 co-op	 called	 Tagwerk	 that	 now	 runs	 seven	 produce	 shops,	 two
“biomobile”	mobile	markets,	five	bakeries,	and	three	butcher	shops.12

Farmers	can	also	deal	with	consumer-based	buying	cooperatives.	The	one	we
belong	 to	 on	 Nova	 Scotia’s	 South	 Shore	 is	 called	 Ellora	 Natural	 and	 Organic
Foods.	 For	 a	 small	 annual	 fee,	 the	 enterprising	 operator,	 Susan	 Bone,	 sources
foods	from	dozens	of	small,	local-if-possible	farmers	and	producers.	Ordering	can
be	done	online,	 for	pickup	from	the	co-op	offices	once	a	month.	The	advantage
for	 consumers	 is	 obvious	 –	 you	 can	 buy	 good	 food	 from	 dozens	 of	 growers
without	 having	 to	 drive	 all	 over	 the	 county.	 For	 the	 growers,	 it	 is	 equally
obvious:	they	get	access	to	consumers	they	would	not	otherwise	easily	reach.

A	 sensible	 credo:	Eat	mostly	what’s	 in	 season	and	grown	nearby,	and	 import
only	what	you	must,	seeing	to	it	that	what	you	import	is	sensibly	and	sustainably
grown.

SMALL	CAN	ALSO	MEAN	URBAN

Urban	 and	 suburban	 farming	 sounds	 like	 a	 joke,	 but	 it	 isn’t,	 and	 people	 are
managing	 it	 in	 ingenious	ways.	 It’s	 important	not	 least	because	 it	 teaches	more
people	 how	 food	 is	 made	 –	 a	 subject	 about	 which	 there	 is	 the	 most	 profound
ignorance	in	rich	societies.

You	can	now	buy	live	chickens	online	in	the	U.S.,	from	BackYardChickens.com,
though	in	most	cities	actually	raising	them	in	backyards	is	still	illegal.	But	that’s
changing.	Halifax,	Nova	Scotia	is	considering	allowing	city	chickens;	a	handful	of
U.S.	cities,	such	as	Ann	Arbor,	Michigan,	South	Portland,	Oregon,	and	Madison,
Wisconsin,	already	do.	There	is	at	least	one	chicken	coop	within	crowing	distance
of	the	state	capital	in	Austin,	Texas.

A	movement	called	SPIN,	or	Small	Plot	Intensive	farming,	has	grown	out	of	the
local	food	movement.	Sarah	Nixon,	who	“farms”	in	the	inner-city	neighborhood
of	Parkdale,	 in	Toronto,	 grows	 cash-crop	 flowers	 in	 the	 front	 and	backyards	of
houses	all	across	the	area,	then	sells	them	for	weddings	and	receptions	and	to	the
occasional	florist.	She	calls	her	business	My	Luscious	Backyard.	The	landowners
donate	 the	 land,	 because	 they	 get	 flourishing	 flower	 gardens	 without	 doing	 a
thing.	The	plots	are	so	small	 they	don’t	need	heavy	equipment,	so	startup	costs
are	small.	The	warmer	city	ecosystem,	defined	by	asphalt	and	concrete,	extends
the	growing	season	–	and	irrigation	is	as	simple	as	turning	on	the	house’s	sill	tap.
The	movement’s	 leader	 is	Wally	 Satzewich,	who	moved	 into	 Saskatoon	 from	 a
farm	outside	the	city	10	years	ago;	he	maintains	a	city	farmer	can	make	decent
money	on	a	0.2-hectare	plot	by	planting	up	to	four	high-end	crops	 like	arugula
and	 spinach	 over	 a	 single	 season.	 In	 cities,	 the	 demand	 is	 open-ended.	 Harris
Ivens,	who	runs	a	farmer	training	center	northwest	of	Toronto,	says,	“The	field	is
wide	open	because	there	is	so	much	demand	for	local,	ecologically	grown	food,

http://www.BackYardChickens.com


and	so	little	supply.”13

The	same	kind	of	thing	–	essentially	distributed	urban	farming	–	is	happening
in	many	 other	 places.	 In	 Portland,	 Oregon,	 for	 example,	 the	 Sellwood	 Garden
Club	doesn’t	grow	cut	flowers	but	rather	200	unique	food	crops,	in	a	network	of
home	 owners’	 back	 and	 front	 gardens	 all	 over	 their	 east-side	 neighborhood.”14
Also	in	Portland	is	Laura	Masterson’s	47th	Avenue	Farm,	which	feeds	more	than
200	subscribers	and	sells	produce	to	renowned	local	restaurants.

If	these	initiatives	still	seem	like	small	beer,	consider	this:	London	could	grow
one-fifth	of	the	produce	its	10	million	residents	eat	on	just	the	10	percent	of	open
land	 found	 amid	 its	 buildings.	 Urban	 areas	 worldwide	 already	 produce	 about
one-third	 of	 the	 food	 they	 consume.	 The	 FAO	 estimates	 that	 two-thirds	 of	 the
residents	 of	 the	 developing	world’s	major	 cities	 produce	 at	 least	 some	 of	 their
own	food,	and	the	UN	Development	Program	has	estimated	that	as	many	as	800
million	city	people	worldwide	either	grow	their	own	food	or	 food	 for	sale.	The
city	of	Havana	grows	almost	all	its	vegetables	within	city	limits;	there	are	already
80,000	 small	 farming	 plots	within	 the	 city	 limits	 of	 Berlin,	 and	 the	 number	 of
“community	 gardens”	 doubled	 in	 Toronto	 between	 1991	 and	 2001,	 to	 a	 large
degree	thanks	to	the	efforts	of	the	city’s	Food	Policy	Council,	a	subcommittee	of
the	Toronto	Board	of	Health.	In	Britain,	the	demand	for	“allotments”	now	vastly
outnumbers	 the	 supply.	These	allotments	 are	 a	 tradition	 that	dates	back	 to	 the
Industrial	 Revolution,	 when	 millions	 of	 rural	 people	 were	 lured	 into	 cities	 ill
equipped	to	deal	with	them;	in	1887	the	Allotment	Act	obliged	cities	and	towns
to	provide	land	to	people	for	growing	food,	the	land	being	usually	situated	along
railway	 lines	and	on	defunct	 factory	 sites.	Allotments	helped	Britons	 cope	with
wartime	shortages,	but	the	number	of	plots	has	fallen	from	15	million	in	1940	to
fewer	than	300,000	now.	In	the	U.S.,	the	Urban	Agriculture	Network	is	lobbying
hard	for	the	chance	to	take	advantage	of	vacant	land	in	and	around	cities.

Urban	 microclimates	 can	 extend	 growing	 seasons,	 but	 they	 do	 have
disadvantages.	 One	 of	 those	 is	 that	 tall	 buildings	 cast	 shadows,	 reducing	 the
amount	of	sunlight	reaching	the	plants.	Why	not,	then,	grow	farms	upwards?

Rooftop	gardens	are	hardly	new	–	Babylon,	famously,	grew	stuff	in	just	such	a
way.	Green	roofs	have	been	springing	up	in	hundreds	of	cities,	with	Germany	in
the	forefront,	mostly,	it	 is	true,	to	help	lower	urban	temperatures	and	minimize
runoff,	but	there	is	no	reason	those	functions	couldn’t	be	combined	with	kitchen
gardens.	 Indeed,	 many	 already	 exist.	 Toronto’s	 Royal	 York	 Hotel	 supplies	 its
restaurants	with	 fresh	herbs	 from	 its	 rooftop;	 an	environmental	organization	 in
New	 York	 called	 Earth	 Pledge	 grows	 salad	 greens,	 eggplant,	 cucumbers,	 and
herbs	 on	 its	 own	 roof.	 The	 Institute	 for	 Simplified	Hydroponics	 in	Mexico	City
has	developed	cheap	garden	systems	to	help	expanding	cities	feed	themselves.

More	radically,	a	Toronto	designer,	Gordon	Graff,	has	already	proposed	what
he	 calls	 a	 SkyFarm,	 which	 he	 wants	 to	 plonk	 down	 in	 the	 city’s	 downtown
theater	 district.	 He	 designed	 a	 building	 58	 stories	 tall,	 with	 750,000	 square



meters	 of	 growing	 space	 that	 he	 figures	 could	 grow	 enough	 food,	 using
hydroponics,	as	a	420-hectare	conventional	farm	–	which	could	then	be	planted
in	 forest	 to	 sequester	 carbon.	 He	 has	 designed	 a	 affordable-housing	 project
incorporating	a	highrise	farm	that	would	supply	all	the	residents’	food,	provided
they	 were	 eager	 vegetarians.	 For	 those	 who	 are	 not,	 the	 Dutch	 Ministry	 of
Agriculture,	 Nature	 and	 Fisheries,	 together	 with	 the	 architectural	 partnership
MVRVD,	has	proposed	a	vertical	farm	for	pigs,	which	they	call	with	proper	Dutch
phlegm,	 Pig	 City.	 The	whole	 thing	would	 be	 as	 self-contained	 as	 possible	 and
would	provide,	at	least	according	to	the	planners,	a	rather	better	life	for	the	pigs
than	 they	 normally	 find	 on	 conventional	 hog	 farms.	 A	 fish	 farm	 on	 the	 roof
would	provide	pig	food;	an	abattoir	would	be	built	in,	waste	turned	into	biogas
to	power	the	building,	and	the	towers	themselves	would	be	close	to	urban	centers
to	minimize	transport	costs.

In	Manhattan,	a	microbiologist	at	Columbia	University	has	devised,	along	with
his	students,	a	similar	plan.	Dickson	Despommier’s	notion	is	to	build	a	series	of
farms,	 each	 30	 stories	 high,	 providing	 enough	 food	 and	 water	 (through
evapotranspiration)	 for	 50,000	 people.	 Irrigation	 water	 would	 be	 recycled
sewage,	desludged	and	filtered	through	nonedible	plant	barriers	and	a	 tower	of
zebra	 mussels	 (an	 invasive	 species	 in	 North	 America,	 generally	 treated	 as	 a
nuisance).	 He	 envisages	 plants	 in	 automated	 conveyor	 belts	 moving	 past
stationary	 grow	 lights	 and	 nutrient-delivery	 systems;	 it	 would,	 he	 admits,	 cost
“billions,”	 at	 least	 for	 the	 first	 one.	 As	 to	 produce,	 he	 obtained	 a	 list	 of	 what
could	usefully	be	grown	 indoors	 from	 the	 space	agency	NASA,	which	has	been
mulling	the	lack	of	greengrocers	on	the	moon;	other	crops,	such	as	corn,	would
have	to	be	genetically	engineered	to	survive	in	a	hydroponic	garden.

Most	 likely,	change	will	come	from	an	accumulation	of	small-scale	endeavors
such	 as	 backyard	 farms,	 and	 from	 retrofitting	 existing	 buildings.	 Or	 from
necessity:	most	people	working	in	organic	and	small-scale	agriculture	point	to	the
example	 of	 the	 Cubans,	 abruptly	 abandoned	 by	 their	 Soviet	 sponsors,	 and	 left
without	the	wherewithal	for	traditional	fertilizer-intensive	farming.	After	several
difficult	 years,	 the	 government	 developed	 a	 farming	 system	 they	 called
organopónico,	to	replace	chemicals	with	natural	fertilizers	such	as	treated	sewage
sludge.	 In	 less	 than	 a	 decade,	 Havana’s	 farm	 production	 increased	 to	 272,000
tons	of	vegetables,	up	 from	21,000	 tons.	Although	 there	are	 still	 shortages	and
rationing,	 Cubans	 produce	 as	 much	 food	 now	 as	 they	 did	 before	 the
Abandonment,	and	about	half	the	city’s	food	is	now	grown	inside	the	city	limits
using	organic	or	at	least	semi-organic	methods.	The	Cuban	capital	has	become	a
flagship	project	that	attracts	dozens	of	scientific	delegations	every	year.15

If	 fuel	 prices	 increase	 as	 forecast,	 much	 of	 the	 developed	 West	 will	 face
transitions	 as	 radical	 as	 Cuba’s.	 Urban	 land	will	 once	 again	 be	 turned	 over	 to
farming	 and	more	 young	 people	will	 be	 attracted	 to	 farming,	which	will	 once
again	become	profitable.	We’re	not	 paying	 too	much	 for	 our	 food,	 as	we	often
think.	Rather,	we’re	 not	 paying	 enough.	Not	 enough	 to	 keep	 farming	 viable	 at



home.	Not	enough	to	wean	ourselves	off	food	subsidized	by	cheap	oil.

In	parts	of	 the	world	where	price	 is	 less	 the	 issue	 than	access	 to	 food	at	any
price,	 relocalizing	 farming	 (and	 fishing)	 will	 help	 bring	 more	 food	 security,
increase	the	national	food	supply,	allow	people	to	eat	better.	Small-scale	farming,
aided	 by	 sophisticated	 genetic	 engineering,	 will	 bring	 agriculture	 back	 into
balance,	and	is	the	best	way,	in	a	post-carbon	world,	to	feed	humanity.

If	we	get	it	right,	new	(or	old)	methods	of	farming	can	help	mitigate	the	energy
issue,	and	therefore	the	climate	issue,	by	reducing	agriculture’s	own	consumption
of	scarce	resources,	and	by	serving	as	a	carbon	sink	instead	of	a	carbon	source.
Improved	 farming	 is	 linked	 directly	 to	 energy	 use,	 and	 also	 to	 population	 –
stabilizing	population	makes	food	supplies	more	secure.	Organic	and	local	food	is
not	 necessarily	 healthier,	 greener,	 or	 cheaper,	 but	 it	 has	 many	 other	 benefits.
Relocalizing	 farming	 will	 also	 feed	 localization	 in	 other	 areas,	 particularly
industry,	 and	 will	 reenergize	 community	 life	 in	 industrialized	 nations,	 while
stabilizing	food	supplies	in	poor	areas.	Reinventing	small-scale	local	fisheries	will
have	 the	 same	 effects.	All	 in	 all,	 food	 production	 is	 set	 to	 change,	 and	 change
quickly,	and	change	for	the	better.	Even	if	it	does	cost	more.
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FIX	POLITICS
Democracy,	Perhaps,	for	a	Change

“The	ancient	Greek	term	for	the	politically	uninvolved	was	…	idiot.”

–	Benjamin	Barber,	political	scientist

WHEN	BARACK	OBAMA	was	elected,	at	least	partly	through	his	team’s	superb	use	of	the
Internet	 to	 mobilize	 citizens	 and	 to	 accumulate	 large	 sums	 of	 money	 through
small	donations	(a	classic	case	of	where	“every	little	bit	helps”	actually	worked),
his	 Internet	 gurus	 conceived	 the	 splendid	 idea	 of	 opening	 up	 politics	 to	 “the
people.”	 They’d	 do	 this	 by	 making	 government	 more	 transparent	 (the	 White
House	Web	 site	 would	 post	 early	 drafts	 of	 legislation	 and	 the	 administration’s
take	on	them)	and	acquire	citizen	participation	by	encouraging	posts	from,	well,
anyone,	 and	 promising	 that	 the	 top	 10	 or	 so	 suggestions	 would	 actually	 be
forwarded	 to	 the	 president	 as	 a	 briefing	 paper,	 similar	 in	 weight	 to	 those
emanating	from	his	cabinet	or	his	national	security	apparatus.

Ingenious	idea.	But	a	failure.

It	wasn’t	 a	 government	 failure,	 but	 a	 citizen	 failure.	 True,	 the	 citizens,	 or	 at
least	 the	 netizens,	 did	 respond.	 They	 responded	 in	 their	 thousands,	 and
eventually	 their	 millions,	 but	 none	 of	 their	 proposals	 ever	 made	 it	 into	 the
president’s	 morning	 briefing	 papers,	 because	 more	 than	 nine	 out	 of	 10	 of	 all
postings	 to	 the	 site	 turned	 out	 to	 be	 rants	 in	 favor	 of	 legalizing	 recreational
drugs,	 especially	 marijuana.	 “We	 didn’t	 conclude	 from	 this	 that	 legal	 pot	 was
what	American	citizens	really	wanted,”	the	Obama	official	who	ran	the	program
told	a	conference	of	security	analysts	in	Geneva,	ruefully.	“We	concluded	merely
that	the	rapid	replication	capabilities	of	digital	information	systems	made	it	easy
for	special	 interests	 to	wipe	out	rational	 thought.”	Actually,	 it	got	worse.	When
the	political	debate	 about	 reforming	health	 care	went	postal,	 the	Web	 site	was
flooded	with	poisonous	diatribes,	threats,	and	racist	garbage,	and	had	to	be	shut
down.

A	 few	 months	 after	 the	 Geneva	 conference,	 a	 single	 posting	 on	 Facebook,
which	 declared	 that	 an	 early	 flu	 shot	 had	 caused	 multiple	 complications	 and
serious	illness,	caused	a	wave	of	similar	reports,	which	led	in	turn	to	a	tsunami	of
revived	 allegations	 that	 childhood	 vaccines	 cause	 autism	 (a	 charge	 the	 health
authorities	thought	they	had	successfully	suppressed	by	the	innocent	expedient	of
actually	producing	evidence).	As	a	consequence,	a	massive	amount	of	expert	time
had	to	be	diverted	from	the	management	of	disease	to	explaining	to	a	skeptical



public	the	statistics	of	risk	and	the	hazards	of	anecdotal	evidence,	mostly	to	no
avail.	To	the	pundits,	this	merely	seemed	more	evidence	of	the	lamentable	state
of	modern	 society	 –	 impatient	with	 facts	 and	 evidence,	 starved	 of	 the	 tools	 of
logic,	hopelessly	innumerate,	ignorant	of	the	true	meaning	of	risk,	fair	game	for
flim-flammery	and	trickery	of	all	sorts.	Pessimistic	pundits	are	two	a	penny.

THE	FAD	FOR	PARTICIPATORY	DEMOCRACY

A	decade	or	so	ago,	there	was	a	brief	political	fad	for	“participatory	democracy,”
sometimes	 known	 as	 referendum	democracy,	 and	 occasionally,	 as	 in	 California
and	 later	 in	 two	 dozen	 other	 American	 states,	 as	 proposition	 democracy.	 The
notion	appeared	in	multiple	guises,	its	provenance	partly	in	the	liberalization	of
political	theory	that	flowered	in	the	Sixties,	and	partly	modeled	on	Switzerland,	a
homogeneous	 and	 prosperous	 little	 country	 that	 really	 does	 operate	 that	 way.
Then,	 in	 2009	 with	 the	 signing	 of	 the	 Lisbon	 Treaty	 to	 update	 the	 EU
constitution,	 the	 notion	 suddenly	 reappeared.	 It	 came	 in	 the	 form	 of	 a	 little-
noticed	clause	that	enabled	something	called	the	European	Citizens’	Initiative,	by
which	 anyone	 who	 can	 persuade	 1	 million	 or	 more	 people,	 in	 a	 “significant
number”	of	EU	countries,	can	oblige	the	EU	government	to	put	forward	new	draft
laws.

The	 argument,	 then	 and	 now,	 was	 based	 on	 the	 idea	 that	 representative
democracy,	 the	 closest	 anyone	 has	 come	 to	 citizen-operated	 government,
nevertheless	severs	people	from	the	important	issues	by	handing	over	the	power
of	 solution	 to	 elected	 representatives	 and	 unelected	 “experts.”	 This	 idea	 of
representation,	 or	 representative	 government,	 enshrined	 in	 dozens	 of
constitutions	 all	 over	 the	 world,	 is	 regarded	 as	 so	 normal	 that	 it	 is	 taken	 for
granted	–	it	is	considered	the	only	way	to	run	a	large	and	unwieldy	country	short
of	authoritarian	rule.	Still,	as	Robert	Costanza	and	others	have	pointed	out,	“It	is
a	 Faustian	 bargain.	 It	 relieves	 ordinary	 people	 of	 the	 details	 of	 governance,
allowing	them	to	shuck	the	mantle	of	citizen	and	embrace	the	role	of	consumer.
The	 price	 is	 that	 they	 give	 away	 their	 power	 to	 choose	 directly	 what	 their
communities	will	be	like.”1	The	 initiative,	or	proposition,	was	seen	as	a	way	of
regaining	at	least	a	modicum	of	power	for	the	people.

But	 how	 do	 we	 reconcile	 this	 nicely	 democratic	 idea	 with	 the	 lamentable
experience	 of	 the	 Obama	 White	 House?	 Or	 with	 California,	 where	 citizen
initiatives	 have	 essentially	 bankrupted	 the	 state	 and	 paralyzed	 government?
Instead	of	ranting	about	marijuana,	California’s	citizens	fixated	on	cutting	taxes
(sometimes	to	zero,	as	in	real	estate	taxes),	the	classic	response	of	a	citizenry	that
cares	nothing	about	the	good	of	the	community	or	the	value	of	the	commons.

First	of	all,	propositions	are,	by	their	very	nature,	single-interest	notions,	 just
as	the	Net	attracts	a	certain	kind	of	activist.	We	shouldn’t	confuse	them	with	the
citizenry	 at	 large.	 In	 addition,	 propositions	 can	 be	 subverted	 by	money	 just	 as



regular	 politics	 is;	 in	 California,	 tycoons	 and	 corporate	 spokespersons	 and
moviemakers	 and	 special	 interests	 and	 every	 moneyed	 crank	 swamped	 the
airwaves	 with	 cash	 and	 “hired”	 thousands	 of	 voters	 to	 support	 their	 causes,
turning	“voter	 initiative”	 into	 the	kind	of	 retrograde	politics	 it	was	designed	 to
replace.	So	much	so,	that	a	new	industry	has	grown	up	of	“gatherers”	as	they	are
often	 called	 by	 their	 detractors	 –	 companies	 that	 specialize	 in	 “petition
management,”	 in	 their	own	preferred	phrase,	who	pay	between	50	cents	and	a
dollar	for	signatures,	which	they	then	resell	to	proposition-makers.	Still,	there	are
countervailing	 influences.	 When	 last	 counted,	 there	 were	 more	 than	 2	 million
NGOs	involved	in	civil	society,	most	of	them	with	thousands	of	members	engaged
in	 a	 bewildering	 variety	 of	 endeavors,	 and	 all	 of	 them	 are	 citizens	 primed	 for
political	participation,	 if	 the	system	allowed	for	 it.2	As	Frances	Moore	Lappé	of
the	Small	Planet	 Institute	has	put	 it,	one	cannot	 suddenly	“invent	out	of	whole
cloth	something	as	profound	as	a	new	way	of	seeing	the	world.	So	the	great	news
is	 that,	 as	democracy	 reduced	 to	elections	and	a	one-rule	economy	 is	 failing,	a
richer	form	is	taking	shape.”3

In	 the	 system	of	government	 currently	practiced	 in	most	democracies	 (party-
driven,	 adversarial,	 run	 by	 elites	 in	 thrall	 to	 special	 interests),	 a	 politically
educated	 citizenry	 is	 essentially	 irrelevant.	 The	 answers	 –	 and	 the	 solutions	 –
surely	 lie	 somewhere	 in	 the	 middle,	 in	 the	 fallow	 ground	 between	 ever-
concentrating	power	on	the	one	hand	and	the	inchoate	and	unformed	desire	for
something	better	on	the	other.	One	 is	driven	by	 the	 ideology	of	me-firstism,	also
known	as	the	market;	the	other	doesn’t	know	what	it	wants.

If	half	the	population	doesn’t	bother	to	vote,	it	is	because	they	correctly	sense
their	 vote	 has	 no	 value.	 If	 they	 don’t	 feel	 capable	 of	 weighing	 options	 and
debating	policy,	 it	 is	because	the	system	has	never	needed	them	to,	and	in	 fact
actively	 excludes	 them.	 They’re	 not	 politically	 educated	 because	 they	 have	 no
political	 experience,	 and	 they	 have	 no	 political	 experience	 because	 there	 is	 no
way	to	acquire	it	without	joining	the	current	system	that	caused	the	alienation	in
the	first	place.

As	a	consequence,	you	get	 laments	 like	this	one,	posted	to	a	popular	blog:	“I
guess	you	could	call	me	lower	middle	class,	if	these	terms	still	matter.	I	grew	up
in	 a	 county	 seat	 in	 Southern	 California	 in	 the	 middle	 of	 white	 flight;	 my
Congressman	is	bought	and	paid	for	by	a	certain	health	institution	that	justifies
antiunion	 policies	 with	 religious	 doctrine;	my	 high	 school	 is	 distinctly	 divided
into	those	who	did	escape	and	those	who	didn’t.	Us	refugees	keep	in	touch,	and
share	little	but	thankfulness	and	ambivalence	about	home.”4

HOW	CORRUPT	IS	POLITICS?

Is	our	system	really	this	corrupt?	If	you	assert	that	the	system	is	corrupt	and	not
necessarily	its	practitioners,	and	define	corruption	as	a	perversion	of	an	ideal	and



not	as	mere	crookedness,	the	sobering	answer	is	yes.

Here	 are	 three	 typical	 passages;	 all	 three	 concern	 America,	 but	 the	 United
States	can	stand	in	for	any	industrialized	nation.	The	first	 is	 from	Peter	Barnes,
entrepreneur	and	writer,	in	his	Capitalism	3.0:	“America	has	been	engaged	in	two
experiments	 simultaneously:	 one	 is	 called	 democracy,	 the	 other,	 capitalism.	 It
would	be	nice	if	these	experiments	run	separately,	but	they	don’t.	They	go	on	in
the	same	bottle,	and	each	affects	the	other.	After	two	hundred	years	we	can	draw
some	 conclusions	 about	 how	 they	 interact.	 One	 is	 that	 capitalism	 distorts
democracy	more	 than	 the	 other	way	 around	…	Democracy	 is	 an	 open	 system,
and	economic	power	can	easily	infect	it.	By	contrast,	capitalism	is	a	gated	system:
its	 bastions	 are	 not	 easily	 accessed	 by	 the	 masses.5	 The	 second	 is	 from	 the
opening	 page	 of	 David	 Korten’s	 The	 Post-Corporate	 World:	 “In	 the	 1980s,
capitalism	 triumphed	 over	 communism.	 In	 the	 1990s	 it	 triumphed	 over
democracy	 and	 the	 market	 economy	 …	 Democracy	 is	 for	 sale	 to	 the	 highest
bidder	 and	 the	market	 is	 centrally	 planned	 by	 global	mega-corporations	 larger
than	most	 states.”	The	 final	 quotation	 is	 from	Yale	University	 environmentalist
Gus	 Speth,	 in	The	Bridge	 at	 the	 End	 of	 the	World:	 “Democracy	 in	 America	 is	 in
deep	trouble.	Weak,	shallow,	dangerous	and	corrupted,	it	is	the	best	democracy
that	 money	 can	 buy.	 The	 ascendancy	 of	 market	 fundamentalism	 and
antiregulation,	antigovernment	 ideology	makes	the	current	moment	particularly
frightening,	 but	 even	 the	 passing	 of	 these	 extreme	 ideas	 would	 leave	 deeper,
long-term	deficiencies.	 It	 is	unimaginable	 that	American	politics	 as	we	know	 it
will	deliver	the	transformative	changes	needed.”6	This	last,	with	its	references	to
a	predominant	antigovernment	and	antiregulation	political	environment,	is	now
somewhat	 out	 of	 date	 –	 the	 sight	 of	 formerly	 arrogant	 CEOs	 parading	 to
Washington	 in	 their	 hastily	 borrowed	 compact	 cars	 or	 hybrid	 Priuses	 was	 an
edifying	and	cheerful	prospect	to	the	rest	of	us,	and	has	softened	its	impact	–	but
the	notion	of	the	corruption	of	politics	is	the	point.

Too	often,	 pessimism	 seems	 justified.	 It	 has	 become	a	 truism	 to	 say	 that	 the
regulatory	agencies	and	the	legislatures	that	control	them	have	been	captured	by
“the	lobbyists	of	K	Street,”	or	some	other	formulation.	In	the	U.S.,	Congress	itself,
which	 oversees	 the	 regulators	 and	 writes	 their	 controlling	 laws,	 has	 been
infected.	The	influence	industry	in	the	U.S.	spends	upwards	of	$6	billion	a	year
and	 employs	 35,000	 lobbyists.	 It	 is	 true	 that	 money	 drives	 everything,	 and
corporations	have	more	money	than	ordinary	citizens.	It	is	true	that	lavish	sums
from	 major	 lobbies	 buy	 not	 only	 legislation	 but	 legislators.	 It	 is	 true	 that
legislators	 have	 indulged	 in	 blatant	 gerrymandering	 of	 electoral	 boundaries	 to
keep	themselves	in	office.	It	is	true	that	election	campaigns,	at	least	in	America,
start	the	day	after	the	inauguration,	and	depend	on	raising	vast	sums	of	money.	It
is	 true	 that	 if	 you	 peel	 back	 the	 corner	 of	 the	 page	 where	 publicly	 funded
politicians’	expenses	are	(mostly	secretly)	recorded,	you	will	reveal	a	deep-rooted
culture	 of	 entitlement.	 It	 is	 true	 that	 “earmarks”	 and	 pork	 are	 inserted	 in
legislation	 partly	 for	 public	 relations	 purposes	 but	 mostly	 at	 the	 behest	 of



corporate	 interests	 (“donors”).	 It	 is	 true	 that	major	bills	 (such	 as	 the	American
cap-and-trade	bill	of	2009)	are	traduced	by	kowtowing	to	such	big	donors.

Politics	 has	 never	 been	 pristine,	 of	 course	 –	 the	 era	 of	 Huey	 Long	 comes	 to
mind,	 and	 the	 rotten	boroughs	 in	England	were	hardly	paragons	of	democratic
virtue.	But	it	is	also	true	that,	as	of	January	2010,	things	were	about	to	get	much
worse.	 It	 was	 then	 that	 the	 U.S.	 Supreme	 Court	 voted	 five	 to	 four	 to	 allow
corporations	and	lobbyists	to	spend	as	much	as	they	liked	on	elections,	all	in	the
name	of	free	speech,	a	grotesque	perversion	of	what	“speech”	actually	means	that
appalled	 small-d	 democrats	 everywhere.	 (The	 decision	 is	 widely	 referred	 to	 as
“the	Supreme	Court’s	recent	sale	of	Congress	to	corporations.”	As	Representative
Alan	 Grayson	 put	 it,	 “It	 basically	 institutionalizes	 and	 legalizes	 bribery	 on	 the
largest	scale	imaginable.	Corporations	will	now	be	able	to	reward	the	politicians
that	 play	 ball	with	 them	 –	 and	 beat	 to	 death	 the	 politicians	 that	 don’t	…	You
won’t	 hear	 any	more	 about	 the	 Senator	 from	Kansas.	 It’ll	 be	 the	 Senator	 from
General	Electric	or	the	Senator	from	Microsoft.”)

Here’s	 just	 one	 example	 of	 how	 this	 institutionalized	 bribery	 works,	 from
outside	the	United	States	this	time.	The	Canadian	province	of	Alberta	is	home	to
the	“tar	sands”	with	their	oceans	of	bitumen	that	can	be	converted	into	usable	oil
only	at	ruinous	cost	to	the	environment	–	and	that’s	before	the	oil	is	burned.	The
oil	mines	produce	740,000	 liters	of	 contaminated	 slurry	 every	minute	–	 the	vile
ponds	 they	 fill	 already	 cover	 130	 square	 kilometers,	 about	 double	 the	 size	 of
Manhattan,	and	are	growing	steadily.	This	 land	 is	not	–	not	ever	–	ecologically
salvageable.	In	March	2010	the	industry’s	response	to	increasing	attacks	was	not
to	make	their	product	cleaner	–	that	would	be	too	difficult	and	expensive	–	but
simply	 to	 relabel	 it.	 It	 should	 no	 longer	 be	 called	 “dirty	 oil,”	 the	 Canadian
Association	 of	 Petroleum	 Producers	 suggested.	 It	 should	 be	 called	 “responsible
oil”	 –	 this	 in	 a	 press	 release,	 issued	 with	 no	 apparent	 irony.7	 In	 theory,	 the
government	of	the	province	should	manage	the	resource	in	a	way	that	balances
the	revenue	it	could	generate	and	the	damage	it	will	do.	Indeed,	the	Conservative
government	 of	 Premier	 Ed	 Stelmach	 set	 up	 a	 regulatory	 body,	 the	 Oil	 Sands
Sustainable	 Development	 Secretariat	 –	 and	 then	 appointed	 an	 oil	 company
executive	 as	 its	 boss.	 In	 2007,	 Heather	 Kennedy,	 a	 senior	 vice-president	 of
Suncor,	 which	 has	 a	 substantial	 presence	 in	 Alberta,	 was	 “loaned”	 to	 the
government.	As	Bill	Marsden	puts	it	in	his	rant	against	Alberta’s	oil	policy,	Stupid
to	 the	 Last	 Drop,	 “While	 charting	Alberta’s	 oil	 sands’	 future	 she	will	 remain	 on
Suncor’s	payroll.	The	company	has	loaned	her	to	the	government	to	oversee	this
vital	job	and	the	government	reimburses	Suncor	for	her	salary.	In	Alberta,	there
is	no	longer	any	pretense.”8

This	 is	not	democratic	government.	According	 to	Frances	Moore	Lappé,	 “The
root	of	these	multiple	crises	is	an	antidemocratic	governance	system	–	in	effect,
privately	 held	 governments.”9	 Parliamentary	 or	 congressional	 democracy	 is,	 in
effect,	 a	 competitive	 oligarchy,	 one	 set	 of	 rascals	 succeeding	 another.	 Genuine
democracy	would	entail	more	complex	procedures,	 some	of	which	are	explored



below.	 The	 party	 system,	 however,	 is	 probably	 incapable	 of	 operating	 any	 of
them.

IF	IT’S	THAT	BAD,	HOW	DO	WE	FIX	IT?

The	trick,	as	the	political	scientist	Benjamin	Barber	has	said,	“is	to	avoid	falling
victim	to	either	the	nostalgia	for	ancient,	small-scale	republics	…	or	to	the	taste
for	 monolithic	 collectivism	 than	 can	 turn	 large-scale	 direct	 democracy	 into
plebiscitary	tyranny.”10	Government	can’t	do	without	technocrats	–	the	world	is
too	complex.	But	it	can	lessen	their	impact.	So	somehow	an	effective	governing
system	must	allow	citizen	values	to	drive	policy	much	more	than	the	current	one
is	 capable	 of	 doing.	 One	 way	 is	 through	 citizen	 education	 –	 not	 just	 in	 the
schools,	 though	 that	 is	 important,	 and	 hardly	 done	 at	 all	 now	 –	 but	 through
redesigning	political	systems	to	encourage	citizen	participation.

But	how?

One	level	of	reform	is	obvious.	Governments	can	lessen	the	impacts	of	special
interests	and	lobbyists	by	loosening	the	grip	money	has	on	electoral	politics.	This
isn’t	happening	much	in	the	United	States,	where	the	problem	is	most	acute	and
the	 effects	 are	 most	 obvious.	 In	 2010,	 the	 Supremes	 once	 again	 made	 things
worse,	striking	down	an	Arizona	campaign	finance	law	that	had	made	a	tentative
start	 at	 evening	 out	 the	 pernicious	 effects	 of	 money.	 After	 a	 series	 of	 bribery
scandals	in	1998,	Arizona	set	up	a	public	campaign	finance	system,	though	it	was
still	optional;	 it	was	 in	place	until	2010,	when	another	 reckless	Supreme	Court
decision	overturned	 it.	 (The	New	York	Times,	 in	an	editorial,	declared	 that,	 “by
the	 time	 it	 [the	 Supreme	 Court]	 is	 finished,	millionaires	 and	 corporations	will
have	 regained	 an	 enormous	 voice	 in	 American	 politics,	 at	 the	 expense	 of
candidates	who	 have	 to	 raise	money	 the	 old-fashioned	way	 and,	 ultimately,	 at
the	expense	of	voters	…	unless	 the	court	veers	 from	 its	determined	path,	 there
will	 be	 no	 limit	 to	 the	 power	 of	 a	 big	 bankbook	 on	 politics.”)	 Even	 so,	many
regions	and	cities	have	followed	Arizona’s	lead	–	among	them	Wisconsin,	North
Carolina,	and	New	York	City.

In	other	democracies,	money	is	less	of	a	lever,	because	election	campaigns	are
publicly	financed.	This	doesn’t	necessarily	make	them	better:	the	British	system,
inherited	by	most	of	its	former	colonies	like	Australia	and	Canada,	yields	up	an
executive	 with	 powers	 that	 would	 boggle	 American	 presidents;	 British-style
governments	 are	 in	 fact	 serial	 autocracies	 that	 are	 only	 indirectly	 democratic.
More	democratic	 is	an	unlikely	candidate,	 India.	 It	has	often	been	 thought	 that
democracy	 works	 best	 in	 small,	 relatively	 homogeneous	 societies,	 but	 India,
which	is	sprawling,	chaotic,	a	lively	mix	of	ethnicities,	religions	and	world	views,
has	proved	that	proposition	ludicrously	wrong.	There	are	even	theories	that	India
works	 because	 it	 is	 so	 diverse,	 and	 not	 despite	 it.	 Israel	 is	 similar,	 if	 rather
smaller.



Another	 level	 of	 reform,	 in	 those	 countries	 that	 have	 a	 first-past-the-post
electoral	 system,	 is	 also	 obvious	 –	 to	 shift	 to	 some	 form	 of	 proportional
representation	that	gives	voice	to	minority	interests.	Germany	is	an	example	of	a
successful	 country	 where	 such	 a	 system	 is	 used.	 Critics	 say	 that	 proportional
voting	might	 lead	to	endless	coalition	building	and	parliamentary	gridlock.	The
counterargument	admits	this	is	true,	but	sees	it	as	a	virtue,	not	a	defect	–	what,
after	all,	 is	wrong	with	giving	citizens	whose	vote	was	not	with	 the	majority	a
say	in	deliberations?

A	third	level	of	reform	is	to	revise	the	tax	system	to	make	it	fairer.

A	fourth	reform	is	already	underway	and	has	to	do	with	scale	–	the	localization
of	government	is	gaining	ground	everywhere.	The	political	right	has	been	in	front
of	 the	 issue	 (states’	 rights	 in	America,	devolution	 in	Britain),	but	now	many	of
the	ideas	for	directly	empowering	citizens	are	coming	also	from	the	left.	Calls	for
a	“post-bureaucratic	system”	and	for	“double	devolution”	mean,	when	translated
into	 ordinary	 English,	 transferring	 more	 power	 to	 make	 more	 decisions	 to
smaller-scale	government,	whether	local	or	regional.	One	idea	is	to	let	village	and
town	residents	vote	on	how	money	is	spent	in	their	neighborhoods,	the	quid	pro
quo	 being	 either	 mandatory	 attendance	 at	 public	 meetings,	 or	 some	 sort	 of
volunteer	 civic	 service.	 It’s	 true	 that	 local	 hardly	 guarantees	 probity	 –	 local
governments	can	be	even	more	corrupt	than	their	larger	brethren.	An	associated
reform	 is	 to	ensure	 transparency	by	mandating	open	meetings	and	reducing	 in-
camera	decision-making.

Energy	analyst	Thomas	Prugh	and	his	colleague	Robert	Costanza	call	this	scale-
changing	the	“demassification”	of	government.	 In	a	crude	way	changes	of	scale
happen	 organically;	 the	 size	 of	 government	 now	 is	 really	 more	 a	 matter	 of
circumstances	than	principle.	When	the	economy	is	working	well	and	people	are
more	or	less	content,	government	seems	overlarge	and	intrusive,	an	attitude	that
gives	 rise	 to	 the	Ronald	Reagans	and	Margaret	Thatchers	–	governors	 to	whom
“Government	 is	 not	 a	 solution	 to	our	problem,	 government	 is	 the	problem,”	 in
Reagan’s	words.	At	other	times,	such	as	during	the	financial	meltdown	of	2008,
government	 seems	 altogether	 absent,	 and	 the	 citizenry	 clamor	 for	 strong
government	to	get	the	system	back	on	track.

Perhaps	 this	 organic	 swing	 could	 be	 institutionalized.	 In	 the	 business	world,
some	 corporations	 have	 already	 tried	 the	 interesting	 experiment	 of	 devising	 a
management	system	that	isn’t	really	a	system,	“rules”	for	a	business	environment
where	 rules	 are	 few:	 management	 theorists	 call	 this	 adaptive	 management.	 It
walks	 the	 fine	 line	 between	 being	 governed	 and	 not	 being	 governed,	 between
order	and	anarchy.	Freedom	disappears	if	the	governing	order	is	draconian,	but
there	is	no	freedom	in	the	absence	of	an	ordered	political	system,	only	disruptive
chaos.	Under	the	vigilant	scrutiny	of	the	governed,	such	“adaptive	politics”	could
perhaps	be	made	to	work.

There	are	good	political	arguments	for	both	globalization	and	for	localization,



and	 the	 two	 should	 coexist.	 The	 nation	 state	 is	 too	 small	 to	 manage	 certain
problems	 (climate	 change	 being	 one	 of	 them)	 but	 too	 large	 for	 others,	 like
preserving	 cultural	 traditions.	 This	 is	 the	 reverse	 of	 the	Goldilocks	 parable	 –	 it
argues	that	there	really	isn’t	a	middle	that	is	“just	right.”

The	 right	 government	 will	 be	 government	 at	 the	 proper	 scale,	 which	 is
essentially	what	is	meant	by	the	word	“subsidiarity.”	All	political	actions	should
be	taken	at	the	scale	most	appropriate	to	the	problem	at	hand.	Some	things	are
irreducibly	global	–	 the	environment	 is	an	example,	or	more	 specifically	 things
like	 governance	 of	 the	 oceans	 and	 atmosphere.	 Joint	 stewardship	 of	 the	 great
tropical	 rainforests	 on	 the	one	hand,	 and	 the	north	polar	 regions	on	 the	other,
should	be	included,	as	Antarctica	already	is.

On	the	national	scale,	governments	should	ensure,	 for	example,	 the	equitable
distribution	 of	 services	 such	 as	 health	 care	 and	 poverty	 relief.	 There	 are	many
precedents	 for	 this.	 Canada’s	 redistributive	 system	 of	 equalization	 payments	 is
but	one	example.

Local	 assemblies	 should	 control	 affairs	 that	 affect	 their	 citizens	 alone.	 They
should	be	left	to	pursue	their	own	development	in	the	way	that	best	suits	them,
bound	only	 by	 the	 restrictions	 imposed	by	 global	 and	national	 codes	 of	 justice
and	human	rights.

IN	POLITICS,	LOCAL	IS	GOOD

It’s	 at	 the	 local	 level	 that	 political	 remaking	 is	 beginning.	 This	 is	 a	 return	 to
assembly	 democracy,	 face-to-face	 meetings,	 which	 is	 how	 democracy	 began.
Assembly	democracy	is	no	longer	possible	at	a	national	or	international	scale.	We
are	just	too	big,	and	there	are	just	too	many	of	us.	But	on	a	local	scale	it	works,
and	 an	 essential	 reform	 would	 be	 to	 invent	 (or	 in	 some	 cases	 reinvent)	 a
comprehensive	 system	 of	 local	 assemblies.	 It’s	 at	 this	 level,	 Benjamin	 Barber
insists,	 that	 politics	 is	 learned,	 allowing	 citizens	 to	 debate	 options,	 to	 work
through	difficulties	 and	objections,	 to	 develop	 a	 knack	 for	 compromise,	 and	 to
arrive	at	decisions.

This	 is	not	 just	 some	 ivory-tower	 theorizing.	The	New	England	states	used	 to
govern	themselves	this	way,	and	some	still	do.	Town	hall	meetings	are	alive	and
well	 in	Vermont,	among	other	places.	And	such	councils	work	 in	many	diverse
societies.	 In	 South	 Africa	 the	 Nguni	 tribes,	 the	 Zulus	 and	 Xhosa	 among	 them,
have	a	tradition	of	the	 indaba,	 the	 informal	gathering,	 in	which	any	citizen	has
the	 right	 to	 be	 heard.	 True,	 tribes	 had	 hereditary	 chiefs,	 but	 the	 neighboring
Sotho,	for	example,	had	solved	that	problem	too	–	any	citizen	could	renounce	his
chief	 by	 simply	 walking	 away	 and	 joining	 another,	 and	 there	 were	 many
examples	of	“chiefs”	with	no	followers.11

But	you	don’t	have	 to	go	back	 into	history	 for	examples.	A	number	of	South



African	townships	have	reinvented	the	indaba,	with	the	added	fillip	that	they	now
get	to	have	a	substantial	say	in	how	their	tax	money	is	spent.	The	Brazilian	city
of	 Porto	 Alegre	 has	 instituted	 “citizen	 budgeting,”	 a	 process	 in	 which	 annual
expenditures	 are	 decided	 through	 a	 long	 series	 of	 neighborhood	 meetings.	 A
number	 of	 U.S.	 cities	 do	 the	 same,	 Portland,	 Oregon,	 for	 example,	 and
Birmingham,	Alabama,	and	the	idea	is	spreading.12

A	 hybrid	 assembly	 democracy	 could	 be	 called	 something	 like	 “supervisory
democracy,”	 or	 what	 the	 historian	 John	 Keane	 calls	 “monitory	 democracy”	 –
essentially	 citizen	 councils	 keeping	 an	 eye	 on	 what	 their	 governors	 are	 up	 to.
There	are	many	ways	this	is	done:	through	privacy	commissioners,	ombudsmen,
watchdogs,	oversight	 committees,	 civil	 society	 scrutiny,	 freedom	of	 information
laws,	 independent	auditors,	and	more.	 In	Britain,	Web	sites	 like	SkepticalVoter,
or	TheyWorkForYou,	 scrutinize	and	make	public	every	parliamentarian’s	voting
record,	 and	match	 it	 to	 promises	made.	 This	 is	 an	 essentially	 negative	 view	of
democracy,	 based	 on	 the	 profound	 suspicion	 that	 governors	 will	 turn	 into
malefactors	 if	 not	 closely	 watched,	 but	 the	 British	 parliamentary	 expenses
scandal	 in	 2009	 was	 a	 sobering	 example	 of	 how	 often	 these	 suspicions	 are
justified.13

Public	 irritation,	however,	 is	not	a	sound	base	 for	a	good	democratic	system.
For	that,	public	participation	is	needed.	We	need	something	stronger.

ALL	THE	WAY	BACK	TO	ANCIENT	ATHENS?

Individual	voters	really	can’t	be	expected	to	swot	up	detailed	policy	positions	on
every	political	or	 technical	 issue;	 that	would	be	an	 irrational	use	of	 their	 time.
How,	then,	to	get	an	informed	electorate?

The	ancient	Greeks,	who	claimed	to	have	invented	democracy,	used	a	curious
machine	 called	 a	 kleroterion	 that	 randomly	 and	 annually	 selected	 500	 citizens
whose	job	it	was	to	study	up	on	current	affairs	and	make	policy	for	the	rest	of	the
hoi	polloi.	They	called	this	“deliberative	democracy,”	and	it	worked,	sort	of	(one
group	 did	 vote	 to	 execute	 Socrates,	 which	 in	 retrospect	was	 not	 great	 policy).
James	Fishkin	of	Stanford	University	uses	a	similar	technique	plus	sophisticated
polling	 to	 get	 a	 representative	 sampling	 of	 what	 the	 population	 as	 a	 whole
“probably”	 thinks.	 The	 Internet	 makes	 all	 this	 possible	 without	 face-to-face
meetings.14

THE	CURIOUS	CONSTITUTION	OF	THE	SWISS

If	 you	 think	 that	 strong	democracy,	or	 local-assembly-based	politics	 (politics	 in
the	 participatory	mode,	 as	 Benjamin	 Barber	 puts	 it),	 only	 works	 in	 villages	 in
developing	countries	or	 in	rare	enclaves	 like	Vermont,	and	couldn’t	be	made	to
work	 for	 a	 larger,	 and	 more	 sophisticated	 economy,	 consider	 the	 case	 of



Switzerland.

The	Swiss	 constitution	 sounds	 as	 though	 it	were	built	 by	 the	demassification
crowd	just	to	prove	it	could	be	done.	Political	life	for	all	the	country’s	7.5	million
citizens	 starts	 in	 the	 communes.	 These	 are	 generally	 smaller	 than	 counties,
though	 not	 always,	 varying	 in	 size	 from	 only	 a	 few	 hundred	 square	meters	 to
Bagnes,	the	largest,	at	282	square	kilometers;	in	population	they	range	from	100
inhabitants	 more	 than	 10,000.	 There	 are	 currently	 2,900	 communes	 in	 the
federation.	It	is	only	through	membership	in	a	commune	that	one	can	become	a
member	 of	 the	 larger	 entity,	 the	 canton,	 and	 thus	 a	 member	 of	 the	 Swiss
federation,	i.e.,	a	Swiss	citizen.	Wherever	possible,	communes	govern	themselves;
they	can	be	responsible,	for	example,	for	things	like	education,	health,	transport,
and	 even	 security.	 They	 also	 collect	 taxes,	 including	 the	 cantonal	 and	 federal
ones,	 and	 register	marriages,	 births,	 and	 deaths.	 In	 all	 but	 a	 few	 of	 the	 larger
communes,	 citizens	 gather	 regularly	 to	 vote	 on	 subjects	 locally	 deemed
important.	 In	 a	 couple	 of	 the	 biggest,	 many	 decisions	 are	 left	 to	 an	 elected
council,	but	even	there	 important	 items	like	the	budget	are	 left	 in	the	hands	of
the	citizens;	Swiss	citizens	vote	regularly	and	vote	often.

On	 a	 larger	 level,	 Switzerland	 has	 23	 cantons,	 most	 of	 them	 with	 deep
historical	 roots	 that	 predate	 the	 Swiss	 confederation.	 Some	 are	 newer	 –	 the
newest,	Jura,	was	formed	only	in	1979	after	it	voted	to	separate	from	the	canton
of	Bern.	Just	 like	 the	communes,	cantons	vary	greatly	 in	size	–	 from	Zurich’s	1
million	people	to	Appenzell’s	15,000.

Each	 canton	 has	 its	 own	 constitution,	 government,	 parliament,	 courts,	 and
laws,	 limited	only	by	scrutiny	for	compatibility	with	the	laws	of	the	federation.
Each	 has	 its	 own	 police	 force,	 social	 services	 department,	 and	 taxation	 level.
Where	possible,	citizens	meet	annually	in	an	assembly	to	vote	on	issues	of	local
importance.	 In	 larger	cantons,	government	 is	by	elected	representatives,	 though
subject	to	frequent	citizen	initiatives	and	referendums.	At	the	cantonal	level,	too,
the	Swiss	vote	often.

It	 is	 at	 the	 federal	 level	 that	 the	Swiss	depart	most	 radically	 from	 the	norm.
There	 is	 a	 two-chamber	 legislature,	 the	 National	 Council,	 which	 is	 directly
elected	 by	 the	 people	 every	 four	 years	 in	 a	 national	 vote,	 with	 the	 seats
distributed	by	population,	 and	 the	Council	 of	 States,	 in	which	 each	 canton,	 no
matter	 how	 small,	 has	 two	 members.	 So	 far	 so	 mundane,	 but	 consider	 this:
Switzerland	has	no	professional	or	full-time	politicians.	Both	chambers	meet	for
three	 weeks	 once	 every	 quarter,	 and	 that’s	 it	 –	 they	 are	 expected	 to	 hustle
through	whatever	agenda	is	to	hand	in	that	time.	Members	are	not	paid	salaries,
but	per	diems,	and	their	annual	income	from	parliamentary	affairs	is	tiny.	They
are	expected	to	rely	for	their	 income	on	their	“normal”	–	that	 is,	nonpolitical	–
careers.	 The	 downside	 is	 obvious.	 Many	 elected	 members	 earn	 income	 from
sitting	 on	 corporate	 boards,	with	 clear	 opportunities	 for	 conflicts	 of	 interest.	 It
also	 mitigates	 against	 low-income	 workers	 becoming	 parliamentarians.



Nevertheless,	 suggestions	 for	change	have	been	overwhelmingly	rejected	by	 the
voters.	They	 even	 turned	aside	 a	proposal	 to	pay	 for	 an	 executive	 assistant	 for
each	member.

The	role	of	the	Federal	Assembly,	as	the	two	chambers	are	collectively	called,
is	 to	 “supervise”	 the	 executive	 branch,	 and	 to	 approve	 or	 reject	 any	 proposed
federal	 law.	 The	 National	 Council	 is	 dominated	 by	 the	 four	 parties	 that	 have
historically	made	up	 the	government,	but	 long	experience	has	shown	that	most
members	pay	little	attention	to	party	discipline	and	go	their	own	way	whenever
they	please.	Any	member,	 regardless	of	party,	can	propose	a	new	 law,	and	can
question	 the	 executive	branch	on	any	matter	he	or	 she	pleases.	Both	 chambers
each	 year	 collectively	 elect	 the	 President	 of	 the	 Confederation,	 the	 highest
ranking	person	in	the	country.

The	executive	consists	of	only	seven	people,	each	running	a	federal	department
–	 Foreign	 Affairs;	 Justice	 and	 Police;	 Interior;	 Environment,	 Transport,	 Energy
and	 Communications;	 Finance;	 Defence,	 Civil	 Protection	 and	 Sports;	 Economic
Affairs.	 These	 seven	 are	 elected	 by	 the	 Assembly,	 and	 they	 take	 turns	 being
president	for	a	year.	Being	president	confers	no	special	status,	and	whoever	takes
on	 the	 task	 is	 expected	 to	 continue	 administering	 his	 or	 her	 own	 department.
There	 is	 no	 special	 pomp	 associated	with	 being	 a	 councilor	 either.	Many	 take
public	 transit	 to	 work,	 like	 most	 Swiss	 urban	 dwellers.	 Traveling	 without	 any
security	 apparatus,	 they	 often	 are	 accosted	 by	 citizens	 with	 a	 beef	 or	 a
suggestion.	Councilors	remain	in	office	for	the	life	of	the	parliament	that	elected
them,	four	years,	but	they	can	stand	for	reelection	in	the	next	parliament,	and	are
almost	always	reelected.	There	is	no	term	limit,	and	they	generally	stay	in	office
until	they	retire.

Passing	laws	is	a	long,	deliberative	process.	First,	the	councilor	who	proposes	a
new	law	must	convince	his	six	colleagues,	and	only	 if	 it	 is	unanimous	does	 the
proposal	go	to	the	Assembly.	Both	chambers	then	debate	it,	and	both	must	pass	it
to	become	law.	Even	then,	any	special	interest	group	or	lobby	could	oppose	it	–
not	 by	 turning	 votes	 in	 the	 Assembly,	 but	 by	 collecting	 signatures	 for	 a
referendum	(a	real	system	advantage,	in	that	it	brings	special	interest	politics	into
the	open	 for	public	 scrutiny,	admonition,	or	approval).	Any	 individual	also	has
the	right	to	collect	50,000	signatures	within	100	days	of	the	official	publication
of	the	bill,	after	which	a	national	referendum	must	be	called.	If	that	referendum
wins	a	majority	of	voters	and	cantons,	the	law	is	rejected.

The	 Swiss	 people	 also	 have	 the	 right	 to	 propose	 new	 laws.	 If	 they	 gather
100,000	signatures,	the	proposal	must	be	put	to	a	referendum.	The	system	is	not
quick	–	it	can	take	five	years	for	a	citizen	initiative	to	become	law.

The	 system	 is	hardly	perfect,	 for	 even	 the	orderly	 Swiss	have	disagreements.
Early	in	2009	one	of	the	cantons	devised	a	plan	to	lure	the	super-rich	by	granting
them	 exclusive	 access	 to	 secluded	 land	 that	 had	 previously	 been	 off	 limits	 to
anyone	 for	 development.	 An	 uproar	 arose	 as	 the	 other	 cantons	 protested	 this



poaching,	 and	 the	 initiative	 was	 defeated.	 Voter	 fatigue	 is	 also	 an	 issue.	 On
average,	 the	Swiss	vote	at	 least	 four	 times	a	year	on	national	 issues,	and	much
more	 frequently	 at	 local	 cantonal	 or	 commune	 levels,	 down	 to	 and	 including
whether	 a	 local	museum	can	buy	 a	new	painting.	 The	 Swiss	 like	 participating,
but	 the	 average	 turnout	 at	many	 of	 these	 votes	 is	 small,	 generally	 even	 lower
than	in	American	elections,	somewhere	around	40	percent.15

THE	NOTION	OF	“INFORMED	DEMOCRACY”

So	what	could	a	new	democratic	system	look	like?

The	local	community	should	be	at	the	heart	of	the	system.	Talk	(and	listening)
would	be	its	method,	participation	its	first	tenet,	the	old	mantra	“Think	globally,
act	 locally”	 its	 rationale.	 A	 political	 system	 shouldn’t	 be	 fixed,	 and	 should	 be
modifiable	when	needed	–	 the	antithesis	of	 the	notion,	deeply	enshrined	 in	 the
U.S.,	 that	 written	 constitutions	 must	 always	 prevail.	 It	 should	 recognize	 that
permanence	 isn’t	 possible	 in	 a	 world	 that	 is	 fluid,	 with	 shifting	 ecologies,
malleable	 cultures,	 and	 ever-changing	 economies.	 Through	 assemblies	 and
meetings,	 residents	 would	 generate	 visions	 for	 their	 common	 future,	 engaging
with	each	other	and	finding	compromises	(and	acting	as	a	reality	check	as	people
find	 governing	 not	 so	 easy	 after	 all).	 Power	would	 be	 dispersed	 downwards	 in
keeping	with	the	principles	of	devolution,	making	it	harder	for	special	interests	to
manipulate	outcomes.

Ironically,	 the	 Swiss	 constitution	 (staunchly	 capitalist,	 fiercely	 conservative,
slow	 to	 change)	 is	 not	 that	 far	 off	 the	 vision	 of	 the	 American	 anarchist	 and
anticapitalist	Murray	Bookchin,	who	spent	the	last	decades	of	his	life	(he	died	in
2006	 in	 Vermont	 at	 the	 age	 of	 85)	 setting	 out	 his	 vision	 of	 federated
municipalism,	 or	 what	 he	 called	 “libertarian	 municipalism.”	 His	 vision	 was
crisply	spelled	out	 in	Harbinger,	 a	 journal	of	 the	 Institute	 for	Social	Ecology,	 in
2001:	 “The	 overriding	 problem	 is	 to	 change	 the	 structure	 of	 society	 so	 that
people	gain	power.	The	best	arena	to	do	that	is	the	municipality	–	the	city,	town,
and	village,	where	we	have	an	opportunity	to	create	a	face-to-face	democracy.”16
His	 idea	 was	 very	 Swiss:	 a	 confederation	 of	 democratic,	 assembly-driven
municipalities	 that	 would	 either	 form,	 or	 replace,	 the	 nation-state.	 He	 was
strongly	 against	 representative	 government,	 and	 even	against	 electronic	 voting.
In	 his	 view,	 nothing	 could	 replace	 face-to-face	 meetings	 –	 forgetting,	 perhaps,
Oscar	Wilde’s	observation	that	“socialism	is	all	very	well,	but	it	takes	too	many
evenings.”	Like	many	anarchists,	Bookchin	was	argumentative	and	contrarian;	his
views	influenced	many	in	the	Green	Movement,	but	he	was	also	fiercely	critical
of	what	he	regarded	as	the	greens’	soft	and	fuzzy	bio-centrism,	preferring	to	focus
his	attention	on	human	affairs.

Political	scientist	Benjamin	Barber,	the	prime	exponent	of	what	he	calls	“strong
democracy,”	is	less	prescriptive	than	Bookchin.	His	script	for	the	political	theater



is	 improvisational	 rather	 than	 text-driven.	 Barber	 proposes	 Strong	 Democracy,
made	up	of	an	active,	informed	citizenry,	over	Thin	Democracy,	which	is	what	he
calls	the	present	system,	in	which	leaders	are	elected	but	essentially	then	left	on
their	own,	a	system	that	virtually	guarantees	corruption	and	conflict	of	interest.
Limiting	 citizen	 power	 to	 elections,	 he	 argues,	 strips	 people	 of	 any	 sense	 of
purpose.	To	work,	civic	society	needs	not	only	public	spaces	and	forums,	but	also
a	 multiplicity	 of	 other	 things	 –	 such	 as	 public	 art,	 publicly	 available	 use	 of
information	technology	and	communications	–	and,	more	controversially,	a	ban
on	 advertising	 targeted	 at	 children.	 Some	 of	 those	 forums	 would	 include
neighborhood	 assemblies	 grouped	 by	 region	 into	 larger	 associations,	 televised
town	 meetings,	 interactive	 electronic	 forums,	 regular	 referendums,	 electronic
balloting,	and	more.

This	 style	 of	 democracy	 would	 need	 regional	 and	 even	 national	 forums,
equivalent	to	Parliament	or	Congress.	But	 it	would	be	a	bottom-up	system.	The
executive	or	parliamentarians	could	propose	legislation,	but	their	proposals	could
not	prevail	until	approved	by	a	substantial	majority	of	the	regional	assemblies,	or
by	referendum.	Lobbyists	should	be	free	to	do	their	work	and	special	interests	to
make	 their	case,	all	of	 their	efforts	 transparent.	But	 since	elections	are	publicly
financed,	 the	 leverage	of	moneyed	 interests	 is	diminished,	and	 since	 legislation
has	to	be	approved	by	broad	public	participation,	lobbying	efforts	are	diminished
to	persuasion,	not	bribery	–	and	persuasion	is	a	legitimate	democratic	tactic.

Any	 system	 that	 encourages	 referendums	and	 initiatives,	 such	as	California’s,
also	 needs	 some	 constraints	 –	 what	 theorists	 like	 Barber	 call	 “institutionalized
regret”	–	some	kind	of	brake	on	irrationality.	Referendums	can	be	emotional,	and
even	profoundly	antidemocratic	 (“the	 tyranny	of	 the	majority”	 in	 the	phrase	of
political	 science).	 They	 must	 be	 allowed,	 but	 slowed	 down.	 Perhaps,	 as	 in
Switzerland,	 referendum	 propositions	 would	 subsequently	 have	 also	 to	 pass	 a
majority	 of	 the	 regional	 assemblies	 and	 two	 separate	 votes	 in	 the	 national
assembly.	 Nor	 should	 they	 be	 allowed	 to	 circumvent	 legislatures;	 propositions
should	themselves	be	subjected	to	sober	second	(and	even	third)	thought	before
prevailing.	 Public	 initiatives	 could	 also	 face	 other	 constraints.	 For	 example,	 no
initiative	could	pass	if	it	violated	international	treaties	to	which	the	country	had
subscribed,	or	national	human	rights	codes.	 Initiatives	cannot	be	allowed	 to	do
what	 California	 voters	 have	 done:	 to	 so	 reduce	 revenues	 that	 effective
administration	 becomes	 impossible.	 And	 local	 initiatives	 should	 be	 subject	 to
regional	or	national	veto	if	they	violate	national	constitutional	codes,	such	as	an
attempt	to	disenfranchise	women,	or	to	coerce	marriages,	or	to	mandate	religion,
or	to	suggest	that	education	is	no	longer	necessary.

BUT	WATCH	OUT	FOR	BUSYBODIES

Critics	 of	 local	 assemblies	 point	 to	 the	 “town	hall”	meetings	 in	 the	U.S.	 in	 the



summer	 of	 2009,	 convened	 to	 discuss	 a	 national	 health	 care	 bill,	 which
deteriorated	 into	 screaming	 matches.	 If	 citizens	 don’t	 vote	 now,	 what	 would
public	participation	be	like	if	there	were	four	or	more	elections	a	year?	What	do
you	think	the	audience	figures	would	be	for	televised	council	meetings?

When	I	was	living	in	Moscow	in	the	Soviet	era,	I	attended	several	sessions	of
what	were	called	Comrades	Courts,	which	were	not	what	you	might	think,	but	a
democratic	 response	 to	 a	 social	 problem;	 they	 were	 an	 attempt	 to	 have
neighborhoods	 solve	 neighborhood	 problems.	 They	 dealt	with	 noisy	 neighbors,
garbage	deposited	on	public	property,	vandalism,	assault	and	drunkenness,	and
petty	 theft.	 The	 judges	were	 elected	 from	within	 the	 local	 soviet,	which	 in	 this
context	 just	meant	 council,	 and	 they	had	no	 judicial	 training	 to	 speak	of;	 their
deliberations	 were	 supposed	 to	 be	 commonsensical.	 The	 sanctions	 they	 could
impose	 included	 fines	 and	 neighborhood	 work	 details,	 but	 were	 mostly	 social
opprobrium,	 or	 even	 ostracism.	 The	 last-resort	 option	was	 to	 refer	 recalcitrant
offenders	to	the	regular	justice	system.

The	 first	 one	 I	 went	 to	 seemed	 to	 work	 fine.	 The	 defendants	 were	 mostly
sheepish	about	their	conduct,	and	often	tearfully	offered	restitution	even	before
the	court	had	anything	to	say.	But	most	of	the	other	sessions	were	less	successful.
Several	were	dominated	by	women	who	in	other	times	and	other	societies	would
be	 referred	 to	 as	 incorrigible	 busybodies.	At	 others,	 the	preferred	prosecutorial
emotion	 seemed	 to	 be	 vindictiveness,	 with	 slander	 the	 operating	 technique.	 A
year	 or	 so	 after	 I	 left	 Moscow,	 the	 whole	 system	 was	 scrapped.	 Still,	 it	 was
actually	quite	a	good	idea	and	has	since	surfaced	elsewhere.

There	are	answers	for	these	failures.	In	the	Soviet	case,	the	Russian	people	had
virtually	no	experience	with	democratic	action,	democracy	being	carefully	meted
out	 in	 nanoscale	 doses	 from	 above.	 In	 North	 America,	 aggrieved	 citizens	 at
council	meetings	are	aggrieved	precisely	because	they	have	no	real	recourse	but
to	whine,	the	levers	of	power	being	so	clearly	not	in	their	hands.	In	the	case	of
the	 health	 care	 “town	 halls,”	 the	 real	 problems	 were	 elsewhere.	 First,	 the
meetings	were	really	instruction	sessions	–	the	citizens	had	been	invited	to	learn
what	their	representatives	had	devised,	not	to	contribute	to	the	debate.	Second,
the	 real	 anger	 was	 not	 about	 health	 care	 at	 all,	 which	 was	 hardly	 discussed
except	 in	 truth-deadening	 sloganeering,	 but	 about	 something	 deeper:	 people’s
anxiety	about	America’s	deteriorating	economy	and	place	in	the	world.

If	you	mention	Switzerland	as	an	example	of	where	a	strong	democratic	system
works,	 the	 response	 is	 often	 that	 Switzerland	 is	 a	 prosperous,	 ethnically
homogeneous	country.	If	you	counter	by	pointing	out	that	Switzerland	is	actually
a	 quadrilingual	 country	 made	 up	 of	 several	 populations	 with	 strong	 ethnic
identities,	the	response	will	be	that	the	Swiss,	even	before	they	federated	in	the
early	1800s,	had	a	very	long	history	of	local	self-government	–	much	longer	than,
say,	the	Americans.	All	true.	But	representative	democracy	is	clearly	broken,	and
there	 is	 overwhelming	 evidence	 that	 people	 want	 to	 fix	 it.	 An	 informed



democratic	 system	 fights	 with	 none	 of	 the	 governing	 ideologies	 of	 Western
democracy.	It	is	entirely	consistent	both	with	libertarian	and	conservative	views,
and	contradicts	none	of	the	tenets	of	liberalism.	It	is	also	more	consistent	with	a
society	 trending	 toward	 localization	 than	 our	 present	 system	 can	 be.	 Strong
democracy,	 the	 road	not	 so	 far	 traveled,	will	become	more	plausible	as	change
accelerates,	driven	by	 fuel	price	 increases	and	changes	 in	 food	and	 farming,	 as
transportation	is	remade,	cities	rethought,	the	economy	rebuilt.

I	 believe	 the	 following	 things	 should,	 and	 will,	 happen:	 money	 will	 lose	 its
dominant	role	in	politics	in	the	U.S.	as	elsewhere,	and	the	reemergence	of	small
communities	 and	 neighborhoods,	 even	 in	 the	 great	 cities,	 as	 the	 locus	 of	 civil
society	will	 reinforce	participation	 in	 local	politics.	These	 inbuilt	 trends	will	be
buttressed	by	population	stability	and	economic	reform,	while	political	education
and	 decentralized	 taxing	 authority	 will	 reinvigorate	 political	 activism.	 A	 real
democracy	with	an	 informed	and	participating	citizenry	 is	not	a	pipe	dream	as
long	as	enough	people	want	it,	and	it	seems	they	do.
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FIX	THE	ECONOMY	(1)
What	Is	the	Economy	For?

“An	investment	is	by	all	right-minded	people	to	be	commended,	because	it	brings	comforts	and	necessities	to
the	citizenry.	But,	if	continued	indefinitely,	it	will	lead	to	the	endless	pursuit	of	unnecessary	things.”

–	Adam	Smith

I	HAPPENED	TO	SIT	NEXT	to	Ken	Behring	at	lunch.	He	was	picking	in	a	desultory	way	at
his	food	–	a	little	shrimp	salad,	as	I	recall,	a	feeble	thing	for	such	a	big	man	–	and
looked	distracted.	He	was	still	mulling	over	what	he’d	said	in	his	speech	earlier.
He’d	 tried	 to	 tell	 people	 why	 he	 did	 what	 he	 did,	 why	 he	 had	 founded	 a
charitable	foundation	called	the	Wheelchair	Foundation	of	America,	and	what	it
all	meant,	but	he	wasn’t	at	all	sure	he	had	made	his	main	points,	and	that	made
him	glum.

I	 didn’t	 know	 very	 much	 about	 him.	 He	 had	 been	 the	 owner,	 once,	 of	 the
Seattle	Seahawks	football	team,	came	from	somewhere	in	the	Midwest,	and	had
made	oceans	of	money,	first	in	auto	dealerships,	then	in	development,	then	in	a
growing	series	of	more	or	less	associated	businesses.	None	of	it	had	satisfied	him,
and	so	he	had	come	here,	to	a	meeting	of	the	curious	and	interesting	Wealth	and
Giving	 Forum,	whose	 function	 is	 to	 help	 the	 very	 rich	 give	 their	money	 away.
The	purpose	of	his	foundation,	Behring	had	said	in	his	speech,	is	to	give	mobility
and	 hope	 to	 disabled	 people	 around	 the	 world	 –	 he	 wanted	 to	 give	 away	 a
million	wheelchairs	in	the	next	five	years.

Because	he	did	look	glum,	I	asked	him	again	why	he	did	what	he	did.	He	piled
the	 remaining	 shrimp	on	a	 small	piece	of	 lettuce,	 and	pushed	 it	 away.	 “At	 last
count,”	he	 said,	 “how	many	houses	did	 I	 have?	Five	of	 them,	 each	one	with	 a
Rolls-Royce,	 each	 one	 full	 of	 the	 things	 I	 spent	 a	 life	 accumulating.	 I	 have	my
own	 plane	 …”	 He	 trailed	 off.	 I	 had	 seen	 the	 plane.	 This	 wasn’t	 your	 little
corporate	jet,	but	a	Boeing	737,	a	serious	jet	for	serious	people.	“But	you	know
what?	I	spent	a	good	part	of	my	life	climbing	the	mountain,	and	when	I	got	to
the	top,	I	found	nothing	there	…”	He	trailed	off	again.	“Nothing,”	he	said	quietly.
A	few	years	earlier,	as	he	had	explained	in	his	speech,	the	Red	Cross,	hearing	that
his	 plane	 was	 on	 its	 way	 to	 India,	 asked	 if	 they	 could	 hitch	 a	 ride	 for	 a	 few
wheelchairs.	Why	not?	There	was	room	in	the	hold	for	hundreds	of	them.	When
they	got	to	India,	Ken	got	off	the	plane	with	the	chairs,	and	followed	them	into
the	villages	that	were	their	destination.	Sometime	in	the	first	few	hours,	he	took
a	 small	 legless	 girl,	 lifted	 her	 into	 a	 chair,	 and	 watched	 her	 face	 as	 it	 first
crumpled	and	then	…	“It	absolutely	lit	up!	She	took	hold	of	the	wheels	with	her



hands	and	started	to	move,	and	she	was	so	full	of	joy,	such	a	small	thing	but	such
a	huge	change	in	her	life,	from	complete	dependency	to	mobility.”	The	joy	turned
something	in	his	heart.	It	was	joy	that	was	missing	from	the	top	of	the	mountain.
“I	had	finally	learned,”	he	said	a	little	while	later,	“what	money	was	for.”

Just	so.	In	the	age	of	environmentalism,	with	climate	collapse	a	real	possibility,
and	in	the	aftermath	of	the	greatest	economic	meltdown	in	90	years,	we	need	to
ask	the	same	question:	What	is	money	for?	What	is	the	economy	for?

Once	 you	 ask	 that	 question,	 there	 is	 really	 only	 one	 answer:	 the	 economy’s
purpose	is	to	maximize	human	welfare	and	happiness.	It	is	not	to	create	wealth.
Wealth	is	only	a	path,	not	a	goal.

A	cascade	of	other	questions	follows.	Why	it	is	acceptable	to	strip	the	planet	of
its	natural	capital,	in	a	binge	of	rapacity?	Why	is	pollution	acceptable,	as	long	as
profit	follows?	Why	is	it	acceptable	in	a	globalized	world	for	a	corporation	to	fire
10,000	workers	 in	order	 to	move	 to	a	 low-wage	 jurisdiction	and	 so	benefit	 the
stockholders?	Why	is	it	acceptable	for	corporations	to	take	out	insurance	policies
on	 sick	 workers,	 and	 so	 profit	 from	 their	 deaths?	 How	 can	 the	 formulation
“jobless	 recovery”	 be	 greeted	with	 anything	 other	 than	 ridicule	 and	 contempt?
Why	 can	 we	 not	 see	 that	 the	 phenomenal	 success	 of	 global	 capitalism	 now
demands	 to	 be	 rethought	 –	 not	 in	 the	 framework	 of	 any	 other	 ism,	 let	 alone
socialism	 or	 communism,	 but	 because	 the	 model	 that	 now	 drives	 the	 world
economy	has	taken	society	beyond	the	carrying	capacity	of	the	planet?

How	 do	 we	 restore	 balance?	 To	 start,	 we	 need	 a	 new	 series	 of	 metrics	 to
measure	 economic	 activity,	 beyond	 the	 crude	measurements	 of	 GDP.	We	 need
some	 device	 for	 incorporating	 the	 effects	 of	 our	 diminution	 of	 natural	 capital
(such	 as	 water	 and	 air,	 the	 stripping	 of	 natural	 resources,	 the	 real	 costs	 of
pollution)	 into	 our	 economic	 calculations.	 In	 short,	 we	 need	 to	 examine	 the
economy	 in	an	age	of	 environmentalism.	Then	we	need	 to	 revisit	 consumerism
and	 its	 adjuncts,	 marketing	 and	 advertising,	 and	 to	 devise	 a	 new	 economic
operating	system,	a	Capitalism	2.0,	a	new	sustainable	economy.

If	the	economy’s	purpose	is	human	welfare	and	happiness,	it	is	fair	to	ask	the
question,	Are	we	happy	yet?

THE	ECONOMY	AS	A	SICK	JOKE?

It	is	obvious	that	our	economic	system	is	in	trouble,	and	that	disillusionment	with
its	excesses	is	now	deeply	rooted.

In	 2009,	 as	 millions	 of	 dollars	 were	 once	 again	 being	 paid	 in	 “retention
bonuses”	to	the	very	corporate	executives	whose	management	skills	had	nudged
the	 world	 economy	 over	 the	 cliff	 (and	 as	 the	 bankers	 were	 eager	 to	 extricate
themselves	from	government	loans,	not	out	of	shame	but	because	they	could	then



revert	 to	 paying	 themselves	 the	 large	 sums	 they	 considered	 their	 due),	 a
“patriotic	 solution”	 was	 circulating	 among	 Americans	 on	 the	 Internet.	 It	 went
something	like	this:

There	are	about	40	million	people	over	50	in	the	work	force.	Pay	each	of	them
$1	million	severance	pay	that	includes	three	stipulations:

They	leave	their	jobs.	Forty	million	job	openings	–	unemployment	fixed.
They	buy	new	American	cars.	Forty	million	cars	ordered	–	auto	industry
fixed.
They	buy	a	house	or	pay	off	what	mortgages	and	loans	they	have	remaining
–	banking	and	housing	crises	fixed.

Buried	 in	 the	 joke	was	a	serious	point.	 It	expressed	an	undercurrent	of	bitter
anger	 against	 a	 system	 that	 had	 carelessly	 turned	 so	many	 of	 the	middle	 class
into	an	underclass,	and	that	had	driven	so	many	of	the	working	poor	to	penury.
Joe	Bageant,	whose	book	Deer	Hunting	with	Jesus	eloquently	puts	the	case	for	the
underclass,	wrote	 on	 his	 blog:	 “Yes,	 you	 poor	 dumb	 sonnuvabitch,	 Jesus	 loves
you.	But	the	elites	need	you.	They	need	you	to	pay	for	their	lawn	parties,	trips	to
Europe	 and	 to	 ensure	 the	 financial	 perpetuity	 of	 their	 pampered	 spawn	 for
generations	 to	 come.”	 In	Deer	Hunting,	 Bageant	writes:	 “The	 reality	 is	 that	 our
economy	 now	 consists	 of	 driving	 250	million	 vehicles	 around	 the	 suburbs	 and
malls	 and	 eating	 fried	 chicken.	We	 don’t	manufacture	much.	We	 just	 burn	 up
ever	scarcer	petroleum	in	the	ever	expanding	suburbs	built	with	mortgage	money
lent	to	people	who	don’t	have	a	clue	…	The	industry	allows	them	to	borrow	on
the	absolute	edge	of	 their	ability	 to	pay.	What	we	never	see	when	we	drive	by
these	 developments	 are	 the	 people	 inside	 surviving	 on	 tuna	 sandwiches	 and
living	on	the	cusp	of	affordability.”1

The	 anger	 was	 there	 because	 the	 people	 most	 affected	 by	 the	 economic
meltdown	were	neither	consulted	nor	considered.

It	has	become	clear	that	the	obscene	profits	conjured	by	the	denizens	of	Wall
Street	and	their	ilk	had	nothing	to	do	with	the	real	economy.	Their	innovations
had	actually	 triggered	the	collapse	–	 the	credit	default	swaps	and	collateralized
debt	 obligations	 and	 the	 rest	 –	 and	were	 invented	 to	 alchemize	 profits	 from	 a
dying	 industrial	 system	 that	was	 no	 longer	 pumping	 profits	 into	 the	 economic
bloodstream.	(“Making	and	marketing	products	is	sooo	last	century,”	Laura	Penny
comments	 in	 her	 entertaining	 rant,	More	Money	 Than	 Brains.)	 Wall	 Street	 had
become	a	Ponzi	scheme,	and	if	there	were	any	real	justice	many	of	the	“bankers”
should	have	been	jailed.

If	among	the	underclass	 the	predominant	emotion	 is	a	roiling	anger,	at	other
levels	the	prevailing	mood	is	more	muted	–	worry,	mistrust,	a	profound	suspicion
of	political	motive,	and	a	sense	that	common-sense	controls	are	no	longer	really
possible.	 It’s	 not	 gone	 unnoticed	 that	 the	 traditional	 indicators	 for	 business



“success”	 often	mean	 the	 opposite	 of	 what	 creative	 capitalism	 ought	 to	mean.
Anyone	who	reads	the	financial	pages	can	see	a	company’s	stock	price	rising	on
news	of	successful	downsizing,	outsourcing,	or	merger	–	operations	that	result	in
even	more	obscene	corporate	salaries	while	thousands	of	people	are	forced	out	of
work.2

The	reaction	on	the	right	was	to	blame	the	government	(the	Tea	Party	and	all
that).	The	reaction	on	the	left	was	to	blame	business.

In	fact,	the	whole	system	has	been	corrupted.

Capitalism,	 as	we	 now	 know	 only	 too	well,	 abhors	 competition,	which	 usually
has	to	be	imposed	by	government	fiat,	in	the	guise	of	antitrust	or	antimonopoly
legislation.	 Business	 tolerates	 competition	 only	 if	 it	 must,	 much	 preferring	 the
neatness	of	monopoly.	Much	better	to	buy	out	or	destroy	competitors	in	order	to
control	markets	and	maximize	profits.	Business	also	loves	subsidies,	and	will	do
almost	 anything	 to	 get	 them	 –	 threaten	 to	 move	 jobs	 elsewhere,	 or	 fabricate
political	 contributions	 from	 “grassroots”	 campaigns,	 thereby	 getting	 public
subsidies	 for	 everything	 up	 to	 and	 including	 advertising	 products	 in	 foreign
markets.

The	increasing	disparities	in	wealth	in	developed	countries	are	airily	dismissed
in	so-called	marginal	productivity	theory,	which	points	out	that	everyone	gets	a
part	of	the	flow	of	wealth,	whether	through	wages,	 interest,	rent,	or	profit,	and
each	part	is	rewarded	by	the	productivity	it	generates.	Forgotten	is	the	basic	fact
that	not	everyone	owns	a	piece	of	the	stock.	Political	economist	John	Stuart	Mill
identified	 the	problem	as	 far	back	as	1881:	 “Private	property,	 in	every	defence
made	of	it,	is	supposed	to	mean	the	guarantee	to	individuals	of	the	fruits	of	their
own	labour	and	abstinence.	The	guarantee	to	them	of	the	fruits	of	the	labour	and
abstinence	of	others,	transmitted	to	them	without	any	merit	or	exertion	of	their
own,	is	not	of	the	essence	of	the	institution,	but	a	mere	incidental	consequence,
which,	when	it	reaches	a	certain	height,	does	not	promote,	but	conflicts	with,	the
ends	which	render	private	property	legitimate.”3

Adam	Smith	is	one	of	the	saints	of	free-market	capitalism,	and	his	notion	of	the
“invisible	hand”	is	much	quoted	in	the	canonical	texts	(though	there	is	only	one
reference	 to	 it	 in	 the	 900-plus	 page	 economic	 treatise	 he	 called	The	Wealth	 of
Nations:	“[The	business	owner]	intends	only	his	own	gain,	and	he	is	in	this,	as	in
many	other	cases,	led	by	an	invisible	hand	to	promote	an	end	which	was	no	part
of	his	 intention.”)	Forgotten	or	 ignored	are	Smith’s	other	 strictures:	buyers	and
sellers	must	be	too	small	to	influence	overall	market	prices;	complete	information
must	be	available	to	all;	sellers	must	bear	the	full	cost	of	the	products;	investment
capital	must	remain	within	national	borders	and	trade	must	be	balanced;	savings
must	 be	 invested	 in	 the	 creation	 of	 productive	 capital.	 Nor	would	 Smith	 have
accepted	hedonism	as	a	measure	of	human	well-being,	or	that	behavior	should	be
motivated	solely	by	material	self-interest.



Even	if	markets	were	self-regulating	through	competition	or	other	devices,	that
wouldn’t	make	 them	positive,	 or	 benign.	 Even	 at	 its	 best,	 self-regulation	 has	 a
built-in	delay	while	the	market	adjusts.	In	the	meantime,	millions	are	in	misery
because	 the	 market	 has	 gone	 awry,	 jobs	 have	 vanished,	 savings	 have	 melted
down,	communities	have	been	destroyed,	their	factories	yanked	from	their	midst
to	 migrate	 to	 lower-wage	 communities.	 Perhaps	 in	 the	 long	 run,	 the	 proper
adjustments	would	be	made	by	market	mechanisms.	But	as	John	Maynard	Keynes
famously	observed,	“In	the	long	run	we	are	all	dead.”

MEASURING	THE	ECONOMY	THE	OLD	WAY	(WHAT	IT	DOESN’T	DO)

Economists	have	many	metrics	of	measurement,	but	really	only	two	that	count.	If
you	 listen	 to	 the	 rhetoric	 from	our	 financial	governors,	or	 from	analysts	whose
job	 it	 is	 to	measure	performance,	or	 from	the	commentariat,	only	 two	numbers
stand	out:	the	growth	rate	of	the	national	economy	and	the	rise	(or	fall)	of	gross
domestic	product,	or	GDP.	They	have	come	to	stand	as	a	shorthand	measure	of
national	success	or	failure.

At	 a	 recent	 round	 table	 with	 bankers,	 I	 was	 told	 that	 “Canada	 will	 grow
between	1	 and	1.5	percent	next	 year.”	Translation:	 out	 of	 recession,	 but	weak.
Australia,	 the	 same	 day,	 was	 the	 first	 developed	 economy	 to	 actually	 raise
interest	rates.	Why?	Its	economy	was	predicted	to	grow	2	to	2.5	percent	in	2010,
mostly	 because	 of	 the	 enviable	 proximity	 to	 China.	 Growth	 is	 a	 measure	 of
success.	Growth	is	vital.	If	you	don’t	grow,	you’re	a	chump.	GDP	is	used	by	the
U.S.	government	(both	executive	and	legislative	branches)	to	prepare	the	budget,
and	 in	 Canada	 to	 allocate,	 among	 other	 things,	 revenues	 under	 the	 provincial
equalization	plan.	The	British	and	French	treasuries	use	it	to	formulate	monetary
policy.	 Investors	use	 it	 as	 a	measure	of	 economic	 robustness.	The	 International
Monetary	 Fund	 and	 the	 World	 Bank	 use	 varying	 levels	 of	 GDP	 to	 direct
investments	and	fund	projects.

In	 a	 sense	 these	 two	 –	 overall	 growth	 rate	 and	 GDP	 –	 are	 the	 same	 thing,
measured	different	ways.	When	 it	was	 invented,	after	 the	Great	Depression	and
Second	World	War,	GDP	was	a	reassuring	device	intended	to	show	the	economy
was	recovering:	how	fast	 it	was	growing,	 the	pattern	of	spending	on	goods	and
services,	what	percentage	of	the	increase	was	due	to	inflation,	and	the	proportion
of	growth	being	used	 for	consumption	or	 savings.	All	 these	measures	are	valid.
But	 even	 its	 architects	 cautioned	 against	 using	 GDP	 to	 measure	 anything	 but
economic	 activity	 –	 it	was	never	meant	 to	 be	 a	measure	 of	 economic	or	 social
well-being.	Russian-born	American	economist	Simon	Kuznets,	who	 invented	 the
GNP	(Gross	National	Product),	an	index	similar	in	most	respects	to	GDP,	though
with	many	technical	differences,	himself	cautioned	against	its	misuse.	In	his	first
report	to	Congress,	in	1934,	he	said	that	“the	welfare	of	a	nation	[can]	scarcely
be	inferred	from	a	measure	of	national	income.”



More	 recently,	 however,	GDP	has	 come	 to	 be	 regarded	 as	 a	measurement	 of
improvement,	not	just	of	growth,	and	it	is	widely	used	to	compare	the	quality	of
life	 in	various	countries.	But	 there	are	 too	many	things	 it	doesn’t	measure,	and
too	many	it	does	measure	that	are	harmful	rather	than	beneficial.

GDP	ignores	completely	the	reality	of	natural	capital.	The	act	of	depleting	such
capital	 –	 drilling	 for	 oil	 and	 then	 extracting	 it,	 for	 example	 –	 is	 certainly
economic	 activity,	 but	 if	 the	 depletion	 were	 written	 into	 the	 calculation,	 GDP
would	be	shown	going	down,	instead	of	up.	GDP	is	also	oblivious	to	disparities	of
wealth,	to	the	extinction	of	cultures	and	local	economies,	to	disappearing	forests
and	 farmland.	 The	more	 fish	we	 catch,	 the	more	 trees	we	 cut	 down,	 the	more
toxic	 oil	 sands	 we	 extract,	 the	 faster	 GDP	 grows.	 If	 we	 build	 more	 prisons	 to
house	more	criminals,	GDP	goes	up.	Cancers	add	to	GDP	because	they	consume
drugs,	hospital	resources,	and	doctors’	time.	The	more	emphysema	caused	by	air
pollution	goes	up,	the	greater	the	GDP.	Wars	are	good	for	GDP	too.

Nor	does	GDP,	or	any	other	currently	used	economic	measure,	put	any	value	to
what	have	become	known	as	“ecosystem	services”	–	 the	way	 the	natural	world
cleans	up	waste	and	pollution,	prevents	erosion,	pollinates	crops,	and	contributes
the	energy	 to	plants	and	animals	 to	keep	us	alive.	One	estimate	 is	 that	 if	 these
services	were	done	by	humans	 they	would	 likely	 cost	more	 than	$30	 trillion	 a
year.4

This	 is	 not	 exactly	 a	 new	 discovery.	When	 Bobby	 Kennedy	 was	 running	 for
president	more	 than	 four	decades	ago,	he	gave	a	 speech	on	March	18,	1968	 to
the	University	of	Kansas,	saying	this	about	GNP
[It]	 …	 counts	 air	 pollution	 and	 cigarette	 advertising,	 and	 ambulances	 to	 clear	 our	 highways	 of
carnage.	It	counts	special	locks	for	our	doors	and	the	jails	for	the	people	who	break	them.	It	counts
the	destruction	of	the	redwood	and	the	loss	of	our	natural	wonder	in	chaotic	sprawl.	It	counts	napalm
and	counts	nuclear	warheads	and	armored	cars	for	the	police	to	fight	the	riots	in	our	cities	…	and	the
television	programs	which	glorify	violence	in	order	to	sell	toys	to	our	children.	Yet	the	Gross	National
Product	does	not	allow	for	the	health	of	our	children,	the	quality	of	their	education	or	the	joy	of	their
play.	It	does	not	include	the	beauty	of	our	poetry	or	the	strength	of	our	marriages,	the	intelligence	of
our	public	debate	or	the	integrity	of	our	public	officials.	It	measures	neither	our	wit	nor	our	courage,
neither	 our	wisdom	 nor	 our	 learning,	 neither	 our	 compassion	 nor	 our	 devotion	 to	 our	 country.	 It
measures	everything,	in	short,	except	that	which	makes	life	worthwhile.	And	it	can	tell	us	everything
about	America	except	why	we	are	proud	that	we	are	Americans.”

GDP,	as	Herman	Daly	has	 said,	measures	 the	efficiency	with	which	we	destroy
what	is	valuable.

MEASURING	THE	ECONOMY	A	NEW	WAY	–	THE	HAPPINESS	METRIC

If	constant	growth	and	increasing	affluence	really	made	people	happy,	and	really
did	increase	human	welfare,	then	changing	the	system	would	not	only	be	difficult



to	 do,	 but	 difficult	 even	 to	 justify.	 But	 there	 is	 increasing	 evidence	 that	 they
don’t,	 and	 that	 therefore	 a	 policy	 that	 seeks	 to	maximize	 the	 greatest	 possible
happiness	 can	 provide	 an	 obvious	 governing	 principle	 by	 which	 all	 economic
actions	can	be	judged.

So	how	do	we	know	 that	people	 in	affluent	 countries	are	not	happy?	Mostly
because	they	have	told	us	so,	over	and	over,	in	poll	after	poll.	Most	people	want
more	income,	it	is	true,	but	as	they	get	it,	it	just	doesn’t	do	what	they	thought	it
would.	 In	 fact,	as	 societies	become	richer,	 they	do	not	become	happier.	This	 is
not	 just	 anecdotally	 true,	 it	 is	 the	 story	 told	 by	 countless	 pieces	 of	 scientific
research.	Richard	Layard,	for	example,	has	shown	that	while	real	GDP	per	capita
has	 more	 than	 doubled	 in	 the	 U.S.	 since	 the	 Second	 World	 War	 ended,	 the
percentage	of	Americans	who	describe	themselves	as	happy	has	changed	hardly
at	all,	and	may	have	declined.	The	rich	world	actually	has	more	depression,	more
alcoholism,	and	more	crime	than	it	did	than	50	years	ago	–	not	just	in	the	U.S.,
but	Canada,	Britain,	Europe,	and	Japan.	Layard	is	director	of	the	London	School
of	 Economics	 Centre	 for	 Economic	 Performance,	 and	 has	 devoted	much	 of	 his
recent	career	to	the	science,	as	he	insists	it	is,	of	happiness	–	his	2005	book	was
called	Happiness:	 Lessons	 from	 a	 New	 Science.	 He	 was	 appointed	 to	 the	 British
House	of	Lords	by	Tony	Blair	for	his	services	to	the	Labour	government,	and	he
argued	vigorously	in	Labour	councils	that	“happiness	should	become	the	goal	of
policy,	and	the	progress	of	national	happiness	should	be	measured	and	analyzed
as	closely	as	the	growth	of	GNP.”

A	 survey	 taken	 before	 the	 2008	 financial	 crisis	 found	 that	 83	 percent	 of
Americans	 thought	 their	 country’s	 priorities	were	wrong,	 81	percent	 said	 there
was	too	much	focus	on	shopping	and	spending,	and	88	percent	said	America	was
too	materialistic.5	 The	 same	 research	 found	 a	 strong	 correlation	 between	 self-
reports	of	happiness	and	an	 index	of	psychological	measurements	of	 feelings	of
purpose	 in	 life,	 autonomy,	 positive	 relationships,	 and	 self-acceptance.	 Clive
Hamilton,	 in	 his	 book	 Growth	 Fetish,	 asserts	 that	 “despite	 high	 and	 sustained
levels	of	economic	growth	 in	 the	West	over	a	period	of	50	years	–	growth	 that
has	seen	average	real	 incomes	 increase	several	 times	over	–	 the	mass	of	people
are	 no	 more	 satisfied	 with	 their	 lives	 now	 than	 they	 were	 then.	 If	 growth	 is
intended	to	give	us	better	lives,	it	has	failed.”6

An	American	 survey	 shows	 that	 a	 paltry	 22	 percent	 of	 employees	 trust	 their
employer;	 most	 understand	 that	 while	 they	 are	 required	 to	 give	 extraordinary
commitment	 to	 the	 company,	 the	 same	 company	 reserves	 the	 right	 to	 cut	 its
workforce	 with	 no	 notice	 and	 little	 compunction,	 offering	 little	 or	 nothing	 in
return.

Tim	Kasser	 is	 an	American	 psychologist,	 and	his	 researches	 (in	 a	 2002	book
called	 The	 High	 Price	 of	 Materialism)	 found	 that	 those	 who	 focus	 on	 material
consumption	suffer	higher	rates	of	mental	and	physical	ailments	than	those	who
don’t	(he	called	the	stuff	that	consumers	crave	“psychological	 junk	food”).	Poor



people	do	get	happier	when	they	acquire	more	stuff,	but	beyond	a	certain	level	–
quite	 a	 low	 level,	 the	 research	 indicates,	 perhaps	$15,000	or	$20,000	a	 year	 –
more	 money	 and	 things	 cease	 to	 have	 any	 positive	 effect.7	 The	 same	 general
principle	runs	true	for	countries.

THE	CURIOUS	NOTION	OF	GROSS	NATIONAL	HAPPINESS

“The	economy	…	cannot	produce	social	justice	…	or	emotional	stability,	or	love,”
as	André	Reichel,	 of	 the	University	 of	 Stuttgart,	 stated	 at	 a	 conference	 in	 July
2010.	 “If	 the	 economy	 tries	 to	 …	 produce	 something	 like	 love,	 you	 call	 it
prostitution.	 If	 the	 economy	 tries	 to	 produce	 social	 stability,	 you	 call	 it
corruption.	The	economy	can	only	produce	goods	and	services.”	So	we	need	 to
measure	 economic	 progress	 by	 other	 means,	 because	 unless	 we	 measure
accurately,	we	can’t	adjust	our	behaviour.

In	1972,	the	kingdom	of	Bhutan	announced	that	it	would	henceforth	measure
its	 economic	 progress	 by	what	 it	 called	Gross	National	Happiness,	 or	GNH,	 an
announcement	 generally	 greeted	 with	 benign	 dismissal	 as	 hippy-dippy
emotionalism	 unfit	 for	 a	 serious	 country.	 At	 the	 time,	 choosing	 quality	 of	 life
over	rising	GDP	seemed	quixotic	–	aren’t	they	the	same	thing?	Well,	no,	it	turns
out.	Bhutan’s	prime	minister,	Lyonpo	Jigmi	Y	Thinley,	says	GNH	is	“based	on	the
premise	that	true	development	of	human	society	takes	place	when	material	and
spiritual	 development	 occur	 side	 by	 side	 to	 complement	 and	 reinforce	 each
other.”	GNH’s	 four	pillars,	he	said,	were	equity,	preservation	of	cultural	values,
conservation	of	the	natural	environment,	and	establishment	of	good	governance.

Hard	to	argue	with	that.	In	fact,	a	number	of	other	jurisdictions	have	followed
suit,	 and	 in	 2009,	 as	 part	 of	 the	 fallout	 from	 financial	 meltdown,	 France’s
president,	Nicolas	Sarkozy,	put	together	a	blue-ribbon	panel	of	economists,	Nobel
laureates	 among	 them,	 to	 devise	 a	 similar	measure	 for	 his	 country	 –	 not	 as	 a
substitute	 for	 GDP,	 but	 as	 a	 complement	 to	 it.	 The	 government	 of	 U.K.	 Prime
Minister	David	Cameron	decided	late	in	2010	that	it	would	take	a	similar	action.
Australia	has	done	the	same	thing,	assembling	a	well-being	index	whose	task	is	to
assess	 the	 level	 of	 opportunity	 and	 freedom	 people	 enjoy,	 the	 level	 of
consumption	possibilities,	the	level	of	risk	and	complexity	people	are	required	to
deal	 with.	 Predictably,	 France’s	 corporate	 leaders	 “welcomed”	 the	 Sarkozy
commission’s	 first	 report,	 while	 demanding	 it	 not	 be	 too	 “restrictive”	 and	 do
nothing	 to	 hamper	 their	 productivity,	 thereby	 proving	 they	 hadn’t	 really
understood	 it.	 More	 surprisingly,	 Venezuela’s	 Hugo	 Chavez	 immediately
announced	he	would	adopt	the	report	in	toto,	which	didn’t	do	its	reputation	much
good.

The	theoretical	underpinnings	for	a	revised	accounting	began	to	be	devised	in
the	1980s,	notably	through	the	work	of	the	New	Zealand	feminist	and	economist
Marilyn	Waring,	who	studied	biases	in	national	accounting	systems.	By	the	1990s



there	was	a	broad	body	of	work	 showing	 that	 the	growth	 in	 the	money	 supply
could	actually	reflect	a	loss	of	national	well-being	–	that	diminished	natural	and
social	 services	 were	 being	 supplemented	 by	 cash	 infusions,	 and	 that	 this	 was
expanding	 the	 economy	 but	 degrading	 life.	 Out	 of	 this	work,	 other	 theoretical
models	 were	 proposed,	 some	 of	 which	 use	 conventional	 national	 accounting
systems,	 but	 then	 add	 or	 subtract	 factors	 at	 need.	 These	 include	 the	 Index	 of
Sustainable	Economic	Welfare,	invented	by	Robert	Costanza,	which	improves	on
the	GDP	by	accounting	for	pollution	costs	and	the	depletion	of	natural	resources,
as	does	the	Green	GDP,	and	the	Genuine	Progress	Indicator.

The	GPI	was	developed	by	three	California	researchers	in	1995,	incorporating
26	economic,	social	and	environmental	variables;	its	intent	was	to	measure	real
progress	 by	 assessing	 the	 economic	 value	 of	 environmental	 assets	 ignored	 by
conventional	statistics.	More	 broadly,	 it	measures	whether	 economic	 activity	 is
increasing	 general	 welfare.	 Even	 more	 simply,	 it	 measures	 costs	 as	 well	 as
benefits	 of	 economic	 activity,	 those	 costs	 including	 resource	 depletion,	 crime,
atmospheric	pollution	and	ozone	depletion,	farmland	loss,	wetland	loss	and	more.
In	a	way,	GDP	versus	GPI	is	like	the	difference	between	gross	and	net	profit.	It	is
entirely	possible	 for	a	 company	 to	make	a	 substantial	paper	profit	 (which	GDP
measures)	that	vanishes	after	expenses	have	been	totaled.	The	GPI	often	ends	up
as	a	negative	number.	For	example,	the	GDP	reports	would	indicate	that	farming
in	North	America	 is	 in	 robust	 shape	 –	 farm	 receipts	 (including	 subsidies)	 have
grown	steadily.	But	expenses	have	grown	faster	than	income,	farmers	are	losing
money	 and	 going	 out	 of	 business.	 If	 you	 sell	 off	 your	 farm	machinery	 because
you’re	broke,	 that	actually	adds	 to	GDP.	The	basic	assumption	behind	GPI	was
expressed	 by	 the	 Chilean	 developmental	 economist	 Manfred	 Max-Neef:	 “When
macroeconomic	systems	expand	beyond	a	certain	size,	the	additional	benefits	of
growth	are	exceeded	by	the	attendant	costs.”

GPI	hasn’t	been	officially	applied	anywhere,	but	it	has	come	closest	in	Canada.
A	 quick	 Internet	 search	 for	GPI	 yields	 a	Wikipedia	 entry	 that	 starts:	 “The	 best
known	attempt	to	apply	a	GPI	to	legislative	decisions	is	probably	the	GPI	Atlantic
Indicator	 pioneered	 by	 Ronald	 Colman	 for	 Nova	 Scotia,	 the	 Alberta	 GPI
pioneered	by	economist	Mark	Anielski	to	measure	the	long-term	economic,	social
and	 environmental	 sustainability	 of	 the	 province	 of	 Alberta,	 and	 the
environmental	and	sustainable	development	 indicators	used	by	 the	Government
of	 Canada	 to	 measure	 its	 own	 progress	 to	 achieving	 well-being	 goals:	 its
Environmental	and	Sustainable	Development	Indicators	Initiative	is	a	substantial
effort	to	justify	state	services	in	GPI	terms.”

This	comes	as	somewhat	of	a	surprise	to	some	of	us	actually	living	in	Canada.
Canadian	budgets	are	still	explicit	in	insisting	on	GDP	rise	and	debt	reduction	as
priorities,	while	GPI	notions	continue	 to	be	 invisible.	Nova	Scotia	was	 less	of	a
surprise.	The	provincial	government	passed	its	nonpartisan	Environmental	Goals
and	Sustainable	Prosperity	Act	a	 few	years	ago,	as	well	as	 its	Opportunities	 for
Sustainable	Prosperity	development	 strategy,	 and	Ronald	Colman,	 a	 former	UN



researcher	and	speech-writer,	has	spent	a	dozen	years	as	 founder	and	executive
director	 of	 GPI	 Atlantic,	 integrating	 his	 research	 with	 the	 realities	 of	 the
provincial	 economy.	 In	 addition,	 a	 number	 of	 local	 companies,	 including
underwear	manufacturer	Stanfield’s,	owned	by	the	family	of	a	former	provincial
premier,	and	Composites	Atlantic,	a	maker	of	high-tech	components	 for	aircraft
and	the	space	industry,	reacted	to	the	2008	financial	crisis	by	reducing	working
hours	and	reducing	 take-home	pay	 for	everyone,	 including	management,	 rather
than	laying	off	workers,	all	done	by	amiable	negotiation	with	the	workforce.

GPI,	 the	 Index	 of	 Sustainable	 Economic	 Welfare,	 and	 the	 others	 still	 have
substantial	 limitations.	 There	 is	 no	 real	 consensus	 in	how	 to	measure	 activities
like	unpaid	labor,	volunteer	work,	or	the	work	done	by	illegal	migrants.	There	is
no	 unanimity	 on	which	 items	 go	 into	 the	 positive	 column	 and	which	 into	 the
negative.	 It’s	 also	 difficult	 trying	 to	 put	 a	 real	 number	 to	 the	 cost	 of	 depleting
natural	 resources.	And	 of	 course,	 just	measuring	 the	 economy	properly	 doesn’t
automatically	 change	 it.	 It’s	 not	 even	 altogether	 clear	 that	 we	 know	 how	 to
change	it,	or	that	the	changes,	were	we	to	introduce	them,	would	be	controllable.
As	biologist	Stuart	Kauffman	puts	 it,	 “Like	 the	biosphere,	 the	econo-sphere	 is	a
self-consistently	 co-constructing	 whole,	 persistently	 evolving,	 with	 small	 and
large	extinctions	of	small	and	 large	ways	of	making	a	 living,	and	the	persistent
small	 and	 large	 avalanches	 of	 the	 emergence	 of	 new	 ways	 of	 making	 a
living	…	the	economy	evolves	in	ways	that	are	often	not	foreseeable.”8	Even	so,
such	indexes	make	prices	tell	the	ecological	truth.9

CONSUMERISM	AND	ITS	FAULTS

A	few	weeks	after	9/11,	a	still	rattled	George	Bush	was	widely	quoted	as	telling
the	 American	 people	 that	 one	 of	 the	 best	 things	 they	 could	 do	 to	 counter
terrorism	was	 to	 “continue	 shopping.”	 It	was	 a	 careless	 paraphrase	 of	what	 he
really	 said,	which	was	 to	 urge	 Americans	 to	 get	 on	with	 their	 lives,	 including
“get[ting]	down	to	Disney	World,”	but	even	if	he	had	urged	everyone	to	continue
cruising	 the	 malls,	 how	 would	 his	 advice	 have	 been	 different	 from	 what	 The
Economist	 had	 been	 reporting	 for	 more	 than	 two	 years	 –	 that	 it	 was	 the
unshakeable	confidence	of	the	American	consumer	that	had	kept	the	nation,	and
to	a	lesser	degree	the	world,	from	a	serious	recession?	In	fact,	right	up	until	the
late	 summer	 of	 2008,	 when	 the	 meltdown	 started	 its	 public	 phase,	 all	 the
business	 pages	 were	 still	 marveling	 at	 the	 staying	 power	 of	 the	 American
consumer.	This	interesting	creature	was	still	propping	up	the	world	economy	by
its	consistent,	apparently	endless,	insatiable	spending.

Indeed,	buying	stuff	kept	the	economy	going.

This	 isn’t	 necessarily	 new.	 John	 Stuart	 Mill	 once	 remarked	 that	 “[in]	 the
northern	and	middle	states	of	America	the	life	of	the	whole	of	one	sex	is	devoted
to	dollar	hunting,	and	of	the	other	to	breeding	dollar	hunters”;	and	an	American



hero,	General	Nathanael	Greene,	writing	from	Valley	Forge	at	 the	height	of	 the
Revolutionary	War,	 declared	 sorrowfully	 that	 “money	becomes	more	 and	more
the	 American	 object.	 You	must	 get	 rich,	 or	 you	will	 be	 of	 no	 consequence.”10
Much	 later,	 a	White	 House	 document	 issued	 in	 1931	 saw	 an	 escape	 from	 the
Depression	 through	 spending,	 suggesting	 that	 parents	 take	 their	 children	 with
them	to	the	shops	to	pick	out	their	own	things,	“creating	a	sense	of	personal	as
well	 as	 family	 pride	 in	 ownership,	 and	 eventually	 teaching	 him	 that	 his
personality	can	be	expressed	through	things.”

None	 of	 this	 was	 wrong,	 exactly.	 After	 all,	 see	 what	 happened	 when	 that
vaunted	 consumer	 confidence	 disappeared,	 victim	 of	 a	 housing	 bubble	 and	 a
market	whose	 irrational	 exuberance	 escalated	 into	 something	 closer	 to	 lunacy.
People	 stopped	 buying	 cars,	 and	 the	 auto	 industry	 flirted	 with	 collapse;	 they
stopped	buying	durable	 goods,	 and	manufacturers	 laid	 off	 a	 substantial	 part	 of
their	workforce;	they	stopped	eating	out	and	restaurants	closed.	Unemployment
climbed,	profits	collapsed,	the	economy	entered	recession.	Recessions,	in	the	end,
are	an	inevitable	consequence	of	no-growth	in	an	economic	system	that	depends
on	growth	for	its	survival.

To	that	kind	of	economy,	thrift	is	the	enemy.	Through	much	of	the	twentieth
century,	everyone	was	in	favor	of	thrift	and	saving	money	for	a	rainy	day,	at	least
in	 theory	 –	 but	 in	 practice	 thrift	 was,	 and	 is,	 widely	 abhorred.	 John	Maynard
Keynes	stated	the	dilemma	baldly.	“Whenever	you	save	five	shillings,	you	put	a
man	out	of	work	 for	 the	day,”	he	wrote,	 though	he	was	speaking	mostly	about
spending	 by	 the	 British	 government.	 The	 Financial	 Times	 put	 the	 same	 thing
another	way:	“The	stamina	of	shoppers,”	it	observed	in	a	2006	editorial,	“will	be
crucial	for	global	growth.”	Spend	and	you	create	jobs;	stop	spending,	you	cause
unemployment	and	misery.	Besides,	spending	is	nice,	and	you	have	advertising	to
tell	you	so.	In	the	U.S.,	after	all,	advertising	accounts	and	for	2.3	percent	of	gross
domestic	product,	more	than	half	the	money	spent	on	education.	Karl	Marx,	who
admired	advertising	recognized	its	critical	role,	though	he	suspected	that	no	one
needed	 brainwashing	 to	 be	 greedy:	 “[The	 capitalist]	 therefore	 searches	 for	 all
possible	ways	of	stimulating	them	to	consume,	by	making	his	commodities	more
attractive	and	by	filling	their	ears	with	babble	about	new	needs.”11

Even	 in	 earlier	 days	 thrift	 was	 widely	 regarded	 as	 a	 virtue,	 but	 only	 in
moderation,	and	mostly	when	done	by	the	working	classes,	 for	their	own	good,
so	 they	 didn’t	 waste	 their	 money	 on	 gin.	 But	 even	 that	 idea	 died	 in	 the	 self-
gratification	era	of	the	baby	boomers,	when	thrift	became	a	folly	and	saving	for
suckers,	as	Nancy	Gibbs	wrote	in	a	Time	magazine	essay	in	October	2008,	in	the
middle	of	the	meltdown:	“You	died	leaving	money	on	the	table,	and	there	were
no	pockets	in	shrouds.”	In	most	countries,	the	tax	system	is	biased	against	savers:
interest	 earnings	 are	usually	 taxed	at	 a	high	 rate,	whereas	mortgage	 interest	 is
often	 tax	deductible.	Tim	Jackson,	 sustainable	development	adviser	 to	 the	U.K.
government	of	Gordon	Brown,	was	scathing	about	politicians’	craven	refusal	even
to	contemplate	savings,	in	an	article	in	New	Scientist:	“Instead,	they	bombard	us



with	adverts	cajoling	us	to	insulate	our	homes,	turn	down	out	thermostats,	drive
a	little	less,	walk	a	little	more.	The	one	piece	of	advice	you	will	not	see	is	 ‘buy
less	stuff.’	Buying	an	energy-efficient	TV	is	applauded;	not	buying	one	at	all	is	a
crime	against	society.	Agreeing	reluctantly	to	advertising	standards	is	the	sign	of
a	mature	society;	banning	advertising	altogether	(even	to	children)	is	condemned
as	culture	jamming.”12	Green	consumerism	isn’t	a	solution.	That	merely	shifts	the
spending	to	less	obnoxious	alternatives.

Two	 other	 aspects	 of	 consumerism	 are	 worth	 considering.	 The	 first	 is
“positional”	 or	 aspirational	 spending;	 the	 other	 is	 the	 idea	 of	 the	 bargain.
Positional	spending	is	the	acquisition	of	status	goods	–	a	version	of	“keeping	up
with	the	Joneses.”	Positional	goods	are	those	that	can	easily	be	compared	to	the
possessions	of	others,	and	they	are	“chosen”	by	a	variety	of	hard-to-track	forces,
such	 as	 advertising	 and	 its	 associated	 psychological	 tricks,	 broader	 cultural
norms,	 peer	 pressure,	 and	 fashion.	 If	 Jones	 has	 a	 new	Prius,	 you	 can’t	 drive	 a
Caravan,	 can	 you?	 You	must	 get	 a	 new	 Prius	 too,	 or	 find	 another	 car	 that	 is
equally	 efficient	 and	 equally	 fashionable.	 If	 the	 Joneses	 have	 a	 1,500-square-
meter	house,	and	yours	is	only	1,200,	you	can’t	be	doing	as	well	as	they	are.	But
in	the	1980s	and	1990s,	keeping	up	with	the	Joneses	changed	into	outdoing	the
Joneses.	Yours	must	be	bigger,	better,	more	expensive,	newer.	If	you	think	you’re
immune,	Konrad	Yakabusky	wrote	in	a	Globe	and	Mail	essay,	“Ask	yourself	 that
the	next	time	…	that	you	splurge	on	a	new-generation	wafer-thin	organic	light-
emitting-diode	television,	whose	million	to	one	contrast	is	wholly	undetectable	to
the	 human	 eye.	 Ask	 yourself	 that	 the	 next	 time	 you	 salivate	 over	 that	 Miele
W2839	 washing	 machine.	 It	 is	 not	 because	 it	 will	 make	 your	 clothes	 any
cleaner.”13	 All	 in	 all,	 positional	 spending	 is	what	 the	Australian	 scientist	 Clive
Spash	calls	“people	buying	things	they	don’t	need,	with	money	they	don’t	have,
to	impress	people	they	don’t	like.”

Economist	 Richard	 Easterlin	 has	 called	 this	 effect	 “hedonic	 adaptation”	 –
people	rapidly	adapt	to	material	improvements	in	their	lives,	prompting	them	to
want	 still	more,	particularly	 if	others	around	 them	are	buying	more	or	 less	 the
same	stuff.	The	downside	of	this	notion	is	obvious.	There	will	be	winners	in	this
race,	but	most	of	us	will	be	losers.	Everyone	can’t	be	richer	than	everyone	else.
Richard	 Layard	 makes	 the	 same	 point,	 when	 he	 identifies	 three	 factors	 that
contribute	to	relative	unhappiness:	social	comparisons;	adaptation	(the	idea	of	a
sufficient	income	grows	just	as	fast	as	income	does);	and	changing	tastes,	which
means	that	your	own	possessions	 just	go	out	of	fashion,	 leaving	you	wealthy	in
stuff	no	one	else	any	longer	wants.14

This	helps	explain	why	economic	growth	doesn’t	raise	general	welfare	or	well-
being,	reinforcing	the	alarming	discovery	that	the	number	of	“person-years”	lost
to	 the	 global	 population	 through	 the	 consequences	 of	 affluence	 (heart	 attacks,
obesity,	diabetes)	 is	now	almost	 the	 equivalent	of	 the	number	 lost	 through	 the
effects	of	poverty	(infant	mortality,	child	and	maternal	malnutrition).



WHY	BARGAINS	ARE	BAD

The	 second	 aspect	 worth	 reconsidering	 is	 the	 search	 for	 bargains,	 which	 has
become	a	cultural	obsession	 (my	 father-in-law,	bless	him,	used	 to	drive	a	good
way	across	town	so	he	could	buy	day-old	bread	that	was	a	nickel	a	loaf	cheaper).
Thrift	hasn’t	disappeared,	after	all;	it	has	just	mutated	into	the	endless	search	for
cheaper	 stuff.	 This	 search	 has	 had	 many	 savagely	 negative	 effects:	 it	 has
persuaded	manufacturers	to	set	price,	rather	than	quality	or	service,	as	the	single
prime	necessity.	 It	no	 longer	matters	 that	 something	 lasts,	 or	does	what	 it	was
supposed	to	for	longer	than	it	takes	to	unwrap	it,	as	long	as	it	is	cheaper	than	the
competition.	 Things	 can	 no	 longer	 be	 fixed,	 only	 thrown	 away,	 and	 the	 next
cheap	thing	bought	 in	 their	stead.	Bargain	hunting	has	driven	down	wages	and
led	to	the	globalized	search	for	an	ever	cheaper	work	force.	It	has	led	to	a	world
in	which	advertising	tells	greater	and	greater	lies,	in	which	predatory	discounters
routinely	 drive	 smaller	 businesses	 into	 bankruptcy,	 devastating	 small	 towns
everywhere.	 It	rewards	scale.	 It	has	 led	to	Walmart,	 the	world’s	 largest	retailer,
and	arch	pusher	of	vast	amounts	of	Adam	Smith’s	unnecessary	things.

Much	has	been	made	recently	of	Walmart’s	plans	to	reduce	its	environmental
impact,	 and	 to	 enforce	 environmental	 and	 social	 standards	 on	 the	 millions	 of
suppliers	 that	 fill	 its	 stores.	 Walmart	 has	 switched	 to	 environmentally	 benign
light	bulbs.	 Its	 trucks	are	no	 longer	kept	 idling	while	 their	drivers	 take	a	 lunch
break.	But	meanwhile,	Walmart	still	keeps	its	prices	as	low	as	possible.	It	works
this	way:	a	factory	in	a	small	town,	say	Winchester,	Virginia,	makes,	say,	rubber
goods.	Call	it,	oh,	Rubbermaid	for	short.	It	is	a	good-sized	firm,	and	it	has	always
operated	 in	a	 socially	 responsibly	way	–	 it	has	a	 stable	workforce,	pays	 livable
wages,	makes	products	that	endure,	and	sells	a	good	many	of	them	to	Walmart.
By	 1994,	 the	 company	was	 doing	 so	 well	 that	 it	 was	 voted	 the	most-admired
American	company	by	Fortune	magazine.	But	a	few	years	later,
North	America’s	largest	plastic	products	company	was	a	foundering	corporation,	brought	down	by	the
boys	 from	 Benton,	 Arkansas	 …	 In	 2001,	 Walmart’s	 executive	 management	 team	 heavied	 up	 on
Rubbermaid,	 demanding	 ridiculously	 low	 prices	 despite	 an	 80	 percent	 increase	 in	 the	 cost	 of	 raw
materials,	and	personal	pleas	from	Rubbermaid	CEO	Joseph	Galli.	Galli	begged.	Walmart	stood	firm.
Later,	 when	 Rubbermaid	 refused	 to	 go	 along	 with	 Walmart’s	 utterly	 unworkable	 price,	 Walmart
dropped	 the	 hammer.	 It	 pulled	 Rubbermaid	 products	 off	 the	 shelves,	 replacing	 them	 with
knockoffs	…	After	seeing	its	sales	drop	30	percent,	Rubbermaid	caved.15

Rubbermaid	shut	down	69	of	its	400	facilities,	fired	11,000	workers	and	planned
to	shift	half	its	production	to	what	it	delicately	called	“low-cost	countries.”	Five
years	 later,	 Rubbermaid’s	 profit	was	 up	 –	 net	 income	 of	 $108	million.	 But	 the
workers	were	still	out	of	work,	and	the	town	was	still	devastated.

“The	fact	that	stock	rises	–	and	its	owners	along	with	it	–	in	the	wake	of	mass
firings	says	more	about	what	corporations	consider	an	asset	than	a	million	mealy-
mouthed	Human	Resources	brochures	and	Walmart	smocks,”	as	Laura	Penny	so



trenchantly	put	it	in	Your	Call	Is	Important	to	Us.16	What	is	gained?	It	is	easier	to
see	what	is	lost.	Workmanship	and	product	integrity	are	lost.	Paying	jobs	are	lost,
and	 workers	 who	 feel	 good	 about	 themselves	 and	 where	 they	 work.	 A	 good
corporate	citizen	is	lost,	and	with	it	a	tax	base	for	another	small	town.	In	a	larger
sense,	a	culture	that	understood	standards,	workmanship,	and	the	value	of	craft	is
degraded,	 along	 with	 the	 sturdy	 but	 apparently	 obsolete	 capitalist	 notion	 that
competition	leads	to	stronger,	more	highly	evolved	industries	through	the	process
of	“creative	destruction.”	Instead,	we	get	price	wars	and	the	relentless	erosion	of
standards.	We	 get	 big	 box	 stores	with	 no	 roots	 and	 no	 conscience.	We	 get	 the
commodification	of	jobs	that	has	ravaged	the	middle	class.

So	 ask	 again,	 who	 benefits?	 Here’s	 the	 answer:	 when	 Caterpillar	 moved	 its
operations	to	right-to-work	(i.e.,	antiunion)	states	with	low	wages,	its	employees
could	 no	 longer	 afford	 to	 buy	 houses	 or	 send	 their	 kids	 to	 college,	 but	 the
company’s	 profit	 jumped,	 in	 2006,	 by	more	 than	 70	 percent,	 and	 the	CEO	 got
more	 than	$14	million	 in	what	 is	 laughingly	 called	 “compensation.”17	You	can
call	it	compensation,	if	you	like.	I	call	it	swindling.

SO	WHAT	HAPPENS	WHEN	WE	STOP	SHOPPING?

This	is	the	great	conundrum.	The	economy	is	built	on	consumption	and	on	early
obsolescence,	and	all	those	“unnecessary	things”	consumers	buy	provide	jobs	and
keep	 the	economy	 ticking	over.	How	do	we	manage	a	 transition	 if	people	 stop
spending?	Before,	we	could	always	rely	on	technological	advances.	People	could
stop	 buying	 buggies,	 and	 the	 buggy	 manufacturers	 went	 out	 of	 business,	 but
people	 bought	 cars	 instead,	 and	 carmakers	 prospered.	 But	what	 happens	 if	we
stop	buying	something	–	and	buy	nothing	to	replace	it?	If	men	stopped	shaving,
thousands	of	workers	would	be	laid	off,	because	their	jobs	are	to	make	razors	and
razor	 blades	 and	 batteries	 for	 shavers,	 and	 shaving	 cream	 and	 lotions,	 and
devising	marketing	campaigns	for	shaving	systems.	This	dilemma	is	replicated	in
every	industry,	in	every	town,	in	every	region,	in	every	country.	Andrew	Revkin,
the	New	York	Times’s	wise	 ecology	 correspondent,	 pondered	 the	 question	 in	 an
article	entitled	“The	Endless	Pursuit	of	Unnecessary	Things,”	though	he	put	it	this
way:	How	do	 you	 grow	an	 economy	without	 the	 jobs	 and	 the	 taxes	 that	 these
unnecessary	things	produce?	And	he	added:	“The	market,	unfortunately,	does	not
differentiate	 between	 good	 and	 bad.	 If	 the	 people	 want	 junk,	 the	 market	 will
provide.	So	we	have	to	fall	back	on	the	conscience	of	our	business	leaders.”18	 In
which	he	was	surely	being	sardonic.

But	 in	Revkin’s	 question	 lies	 the	 seeds	 of	 an	 answer.	He	 asked,	 how	do	 you
grow	an	economy	without	the	taxes	and	jobs?	The	beginning	of	the	answer	surely
is,	 don’t	 grow.	 As	 Tim	 Jackson	 put	 it	 in	 the	 same	 broadside,	 quoted	 earlier:
“Consuming	 less	 may	 be	 the	 single	 biggest	 thing	 you	 can	 do	 to	 save	 carbon
emissions,	 and	 yet	 no	 one	 dares	 to	 mention	 it.	 Because	 if	 we	 did,	 it	 would



threaten	economic	growth,	the	very	thing	that	is	causing	the	problem	in	the	first
place.”

Our	 economic	 system	 is	 corrupt,	 because	 we	 have	 quite	 lost	 sight	 of	 its
purpose.	Jobs	exist,	companies	exist,	economies	exist,	but	we	don’t	seem	to	have
any	idea	why.	Apparently	to	get	bigger.	To	keep	growing.	To	make	more	profit.
To	make	and	buy	more	stuff.	But	again	–	for	what	purpose?

Measuring	 the	 economy	 isn’t	 changing	 the	 economy,	 but	 as	 the	 Stiglitz
Commission,	 called	 into	 being	 by	 Nicolas	 Sarkozy,	 acknowleged	 in	 its	 2009
report	 (Report	 Measurement	 of	 Economic	 Performance	 and	 Social	 Progress),
“What	 we	 measure	 affects	 what	 we	 do.”	 So	 reformed,	 and	 therefore	 more
accurate,	measurement	is	a	good	start	to	actual	economic	reform:	it	clarifies	the
debate	by	 exposing	ambiguities,	 eliminating	 euphemisms,	 and	adding	data	 that
conventional	metrics	leave	out.	We	need	data	that	will	help	us	understand	more
fully	 that	 the	 purpose	 of	 economic	 activity	 isn’t	 jobs,	 or	 profit,	 or	 growth,	 or
frenetic	consumerism,	but	global	human	welfare.

The	Genuine	Progress	Indicator	and	its	counterparts	offer	platforms	on	which
deeper	reforms	can	be	built,	reforms	that	will	integrate	economic	solutions	with
technological	solutions	to	climate	change,	and	the	still-vexed	issue	of	population.
And	make	something	better	from	the	mix.
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FIX	THE	ECONOMY	(2)
The	Ills	of	Corporate	Capitalism

“We	have	always	known	that	heedless	self-interest	was	bad	morals;	we	know	now	that	it	is	bad	economics.”

–	F.D.R.	in	his	second	inaugural	address

THERE	 ARE	 STILL	 INNOCENTS	 who	 believe	 that	 private	 corporations	 are	 always	 more
efficient	and	more	rational	than	their	public	counterparts.	Sometimes	they	are,	of
course,	but	it’s	certainly	not	a	given.	You	can	trot	out	example	after	example	of
corporate	executives	looting	and	destroying	the	corporations	they	were	hired	to
run,	but	 it	doesn’t	 seem	 to	matter.	You	can	 show	evidence	of	widespread	 flim-
flammery	 and	 corporate	 malfeasance,	 of	 bloated	 middle	 management	 and
imperial	CEOs,	of	boards	running	up	unmanageable	debt	and	then	crying	to	the
public	for	rescue,	but	none	of	it	makes	any	impression.	You	can	show	how	many
corporations	 have	 abandoned	 the	 quaint	 notions	 of	 service	 and	 quality	 for
numbers-fiddling,	 hidden	 accounting	 systems,	 speculation,	 outsourcing,	 mass
firings,	and	chicanery	of	the	most	venal	sort,	and	people	will	nod	their	heads	and
look	 away.	 We	 have	 seen	 in	 an	 earlier	 chapter	 how	 a	 Canadian	 company,
Enbridge,	 wants	 to	 cash	 in	 on	 government	 grants	 and	 make	 a	 nice	 buck
attempting	to	store	carbon	dioxide	underground,	while	making	taxpayers	assume
the	burden	of	storage.	We	have	seen	that	these	same	people	have	the	innocence	–
for	 what	 other	 word	 for	 it	 is	 there?	 –	 to	 then	 complain	 about	 employment
insurance	programs	that	add	a	nickel	to	their	tax	“burden.”	Even	the	recklessness,
greed,	 and	 sheer	 incompetence	 of	 the	 world’s	 major	 bankers	 have	 made	 little
impression	on	true	believers.

It	is	not	entirely	the	corporations’	fault.	We	should	recognize	that	they	behave
the	 way	 they	 do	 because	 we	 (individuals,	 communities,	 and	 societies)	 are
demanding	the	products	they	create,	and	that	those	products	be	as	cheap	and	as
abundant	as	possible.	The	economic	system	we	have	set	up	enables	bad	corporate
behavior.	Corporations	have	become	the	principal	engine	of	the	capitalist	system.
If	 the	economy	grows,	 it	 is	corporations	that	do	the	growing;	 if	 the	economy	is
wrecking	 the	 environment,	 it	 is	 corporations	 swinging	 the	 ball.	 Greed	 and
malfeasance	and	passing	 the	 financial	buck	 to	 the	 luckless	 citizen	are	not	 their
essence,	 but	 are	 nonetheless	 simple	 enough	 to	 justify	 if	 you’re	 a	 corporate
executive,	because	your	imperatives	are	not	those	of	the	society	in	which	you	are
embedded.	In	this	light,	it	is	hardly	surprising	that	BP,	a	company	whose	profits
are	 in	 the	multibillions,	 cut	 corners	when	 it	was	 drilling	 for	 oil	 in	 the	Gulf	 of
Mexico.



Corporations	have	a	simple	rationale:	they	are	obliged	to	maximize	returns	to
stockholders.	This	means	that	they	inevitably	try	to	offload	as	many	costs	as	they
can	 (to	 “externalize”	 them,	 in	 accounting	 jargon).	 In	 turn	 they	 are	 obliged	 to
treat	employees	(payroll)	as	a	cost	to	be	cut	as	much	as	possible.	Therein	lies	the
key	to	their	essentially	feudal	nature.

Of	 course,	 many	 corporations	 are	 reasonably	 well	 run,	 by	 reasonable	 and
reasonably	competent	managers,	and	are	doing,	 tremendous	good	 in	 the	world,
but	even	so	the	structure	is	itself	against	good	behavior.	In	many	places,	capital’s
supremacy,	 and	 its	 right	 to	 maximize	 its	 investment	 at	 society’s	 expense,	 is
written	into	the	legal	codes.	Corporate	directors,	for	example,	are	bound	by	law
to	put	 shareholders’	 financial	gain	above	other	considerations,	even	 those	same
shareholders’	 long-term	 interests,	 and	 are	 similarly	 bound	 to	 ignore	 the	 impact
their	decisions	may	have	on	communities.	 If	a	raider	offers	a	higher	price	for	a
publicly	 traded	 company	 than	 its	 current	 market	 value,	 directors	 have	 little
choice	 but	 to	 sell,	 regardless	 of	 the	 consequences	 for	 workers,	 communities,
nature,	or	even	the	corporation	itself.1

Corporations	are	also	rootless,	and	without	social	conscience,	“with	the	heart
of	 a	 bank	 vault,”	 in	 a	 phrase	 from	 Depression	 times.	 European,	 American,	 or
Canadian	 corporations	 don’t	 need	 European,	 American,	 or	 Canadian	 workers
anymore,	and	don’t	necessarily	even	pay	European,	American,	or	Canadian	taxes.
They	 have	 millions	 of	 low-wage	 workers	 in	 China	 to	 make	 their	 products	 for
them,	where	civil	rights	are	not	much	of	an	issue	and	occupational	safety	is	still
in	its	infancy.	Or	if	China	becomes	too	expensive,	why,	there	is	always	Vietnam,
or	Bangladesh,	where	workers	can	be	had	for	a	pitiful	$15	a	month.

Corporations	are	authoritarian	in	structure	and	are	necessarily	antidemocratic.
They	can	bring	 to	bear	 large	pools	of	money	 to	 influence	 the	political	process.
They	are	too	large	to	be	easily	controlled.	The	combined	sales	of	the	world’s	200
largest	corporations	generate	30	percent	of	global	economic	activity.	ExxonMobil
is	 larger	 than	the	economies	of	180	countries,	Walmart	greater	 than	160.	Their
effects	are	massive	too	–	the	400	top	corporations	emit	as	much	greenhouse	gases
as	the	entire	European	Union;	the	mining	group	Rio	Tinto	alone	emits	as	much	as
New	 Zealand.2	 Of	 the	 100	 largest	 economies	 in	 the	 world,	 more	 than	 50	 are
corporations	–	and	there	are	nearly	70,000	multinationals	now	operating,	more
than	 twice	 as	 many	 as	 two	 decades	 ago.	 This	 concentration	 has	 resulted	 in
massive	 inequalities	 and	 disparities	 in	 wealth,	 and	 concentrated	 wealth	means
concentrated	 power.	 In	 addition,	 corporations	 need	 growth	 to	 survive,	 and
growth,	as	we	are	learning,	is	the	core	problem.

TO	FIX	THE	ECONOMY,	YOU	HAVE	TO	FIX	THE	CORPORATION	FIRST

If	 the	 limited-liability,	 publicly	 traded	 corporation	 is	 the	 dominant	 form	 of
modern	 capitalism,	 it	 needs	 to	 be	 reined	 in	 and	 controlled	 –	 just	 as	 previous



generations	controlled	 the	monarchies	and	 feudal	oligarchies.	As	environmental
lawyer	and	scholar	Gus	Speth	writes	in	The	Bridge	at	 the	End	of	 the	World,	“The
corporation	 must	 be	 reconstituted	 to	 serve,	 promote	 and	 be	 accountable	 to
broader	 domains	 of	 society	 than	 just	 themselves	 and	 their	 shareholders.”3	 This
could	 be	 called	 stakeholder	 democracy,	 where	 the	 stakeholders	 are	 defined	 as
anyone	affected	by	the	corporation’s	activities.

Of	course,	we	must	proceed	with	great	care.	 It	would	be	easy	to	throw	out	a
whole	crèche	of	babies	with	the	bathwater.	Corporations	can	be	destructive,	but
they	 have	multiple	 advantages	 and	many	 great	 virtues.	No	 other	 structure	 can
mobilize	large	pools	of	investment	money	so	quickly,	be	as	tactically	nimble,	or
nourish	the	entrepreneur	as	easily.	Look	at	all	the	creative	tinkering	listed	in	the
chapter	on	renewable	energy	–	almost	all	funded	by	venture	capital,	a	creature	of
corporatism.	Many	corporate	leaders	do	recognize	that	they	only	survive	within
the	limits	of	the	natural	world,	and	these	people	should	be	enlisted,	not	attacked.

Nor	 is	 size	necessarily	a	 fault.	Big	Pharma,	 to	 take	but	one	example,	attracts
oceans	 of	 criticism	 for	 its	monopolistic	 nature	 and	 predatory	ways,	much	 of	 it
justified	 –	 but	 it	 is	 hard	 to	 argue	 with	 the	 fact	 that	 the	 world’s	 population	 is
healthier	and	lives	longer	than	ever	before,	and	a	good	part	of	that	is	attributable
to	the	drugs	and	medications	that	emerge	from	its	laboratories.

Corporations	 have	 also	 been	 successful	 in	manufacturing	 and	marketing	 vast
quantities	 of	 goods,	many	 of	 them	 useful	 and	 interesting,	 but	 far	 too	many	 of
them	not.	It	is	this	oversupply	of	useless	and	substandard	stuff	that	we	must	dealt
with	in	an	age	of	ecological	economics.

MODERN	CORPORATIONS	WOULD	HAVE	HORRIFIED	ADAM	SMITH

The	 joint	stock	company	 is	not	a	very	old	 institution.	 In	Adam	Smith’s	 time,	at
least	when	he	published	The	Wealth	of	Nations	 in	1776,	 the	prevailing	business
form	was	 either	 the	 private	 company	 or	 the	 partnership.	Most	 businesses	were
small,	 and	 owner-operated.	 Only	 a	 few	 actual	 corporations	 existed,	 and	 their
purpose	was	not	to	make	money	for	shareholders	–	the	business	corporation	was
regarded	 as	 a	 tool	 for	 development,	 no	more.	 The	 aim	might	 be,	 say,	 to	 trade
with	 the	 Indies,	 and	 the	 private	 corporation	 generated	 the	 cash	 to	 make	 it
possible.	Or	the	aim	might	be	to	lay	railroad	track,	or	build	a	bridge,	or	cut	some
trees,	and	a	corporation	might	be	formed	to	achieve	the	stated	aim,	after	which,
in	many	cases,	it	had	served	its	purpose	and	was	terminated.

The	modern	notion	that	corporations	exist	mostly	to	generate	profits	for	their
shareholders,	 to	 manufacture	 cash,	 would	 have	 puzzled	 most	 early	 corporate
investors.	 The	 bridge,	 or	 the	 railroad,	 or	 the	 forestry,	 or	 the	 trade	 was	 the
purpose,	not	the	corporation	itself.	Similarly,	the	idea	that	people	would	invest	in
something	without	knowing	what	it	was	or	what	it	was	for,	or	even	who	ran	it,
merely	to	make	money	or	fund	a	retirement,	would	have	been	just	as	foreign.



Modern	 corporations	 are	 neither	 run	 nor	 owned	 by	 the	 scientists,	 engineers,
and	machinists	who	do	the	company’s	actual	work;	those	who	have	the	power	to
change	the	company	–	whether	billionaire	investors	or	accumulated	pools	of	cash
in	mutual	 funds	 or	 pension	 funds	 –	 generally	 know	nothing	 about	 the	 systems
they	control.	Even	when	Smith	did	contemplate	the	corporate	idea,	he	envisaged,
as	 nineteenth-century	 political	 theorist	 David	 Ricardo	 did,	 owner-operators
making	rational	decisions	about	their	own	property.	Neither	even	considered	the
notion	 of	 corporations	 run	 by	 a	 professional	 cadre	 of	 managers,	 still	 less	 the
cascade	of	derivatives	that	further	divorced	financial	transactions	from	any	real
operations	in	the	real	world.	Nor	would	they	have	understood	“owners”	with	no
idea	what	companies	they	owned,	or	what	they	made,	or	in	which	communities
they	 operated	 –	 ownership	 completely	 divorced	 from	 community	 well-being.
Such	corporate	entities	became	common	only	after	1844,	when	Britain	passed	the
Joint	Stock	Companies	Act,	followed	by	France	and	most	of	the	American	states
by	1860.

But	as	 it	 turned	out,	 corporations	were	 superb	at	 raising	money	 from	perfect
strangers,	 and	 before	 long	 began	 to	 attract	 professional	 managers	 and
professional	investors	for	whom	money	itself	was	the	product	and	the	purpose.	In
this,	 they	 were	 greatly	 aided	 by	 a	 couple	 of	 curious	 and	 interesting	 legal
declarations.	The	first	of	those	was	the	notion	of	limited	liability.	The	second	was
the	 peculiar	 idea	 of	 corporate	 personhood	 –	 that	 corporations	 had	 all	 the
attributes	of	a	human	person	(except,	of	course,	you	can’t	whip	their	asses	if	they
are	 bad).	 So	 the	 defining	 characteristics	 of	 the	 modern	 publicly	 traded
corporation	are	these:	the	separation	of	ownership	from	management;	the	ability
to	externalize	costs;	the	injunction	for	managers	to	act	in	the	best	interests	of	the
corporation	(thus	limiting	their	ability	to	do	good	except	by	doing	well);	limited
liability;	and	legal	personhood.

THE	PECULIAR	IDEA	OF	CORPORATE	PERSONHOOD

Take	 the	 last	 first,	 an	 American	 initiative	 widely	 copied	 and	 now	 prevalent
globally.	The	granting	to	corporations	of	the	rights	of	persons	came	about	in	an
aside,	 a	 mere	 two-sentence	 comment	 by	 a	 U.S.	 Supreme	 Court	 judge	 in	 1886
about	 another	matter	 entirely.	 He	 said	 this:	 “The	 Court	 does	 not	wish	 to	 hear
arguments	 on	 the	 question	 of	 whether	 the	 provision	 in	 the	 Fourteenth
Amendment	 to	 the	 Constitution	 which	 forbids	 a	 state	 to	 deny	 to	 any	 person
within	 its	 jurisdiction	 the	 equal	 protection	 of	 the	 laws	 applies	 to	 these
corporations.	We	are	all	of	the	opinion	that	it	does.”	That	was	it,	the	precedent
from	which	 all	 else	 flowed	 –	 though,	 as	 David	 Korten	 points	 out	 in	 The	 Post-
Corporate	World,	the	word	corporation	is	never	mentioned	in	the	Constitution,	nor
did	corporations	yet	exist	in	their	modern	form.4

So	the	first	reform	is	to	terminate	this	fiction.	Corporations,	which	by	definition	have



no	 conscience,	 should	 not	 be	 permitted	 to	 claim	 constitutional	 rights	 intended	 for
citizens.	 Corporations	 should	 be	 excluded	 from	 political	 participation;	 let	 them
invent	stuff,	make	it,	and	try	to	sell	it	to	us,	by	all	means,	but	don’t	let	them	rig
the	political	 process	 to	 their	 advantage.	A	 corporation	 should	 enjoy	only	 those
privileges	specified	in	its	charter	that	are	necessary	to	conduct	its	business,	and
be	legally	obligated	to	operate	in	the	public	interest.	Corporate	charters	must	be
subject	to	review	and	cancellation	–	the	citizenry,	through	governments	as	their
agents	–	must	recapture	the	right	to	terminate	corporate	charters.	Frances	Moore
Lappé,	 political	 theorist	 and	 founder	 of	 the	 Small	 Planet	 Institute,	 has	 written
often	 about	 this	 notion.	 In	 Getting	 a	 Grip,	 she	 identifies	 several	 attempts	 to
overcome	 what	 she	 calls	 “this	 democracy-defeating	 ascendance	 of	 private
power.”	 They	 include	 actions	 by	 local	 governments	 –	 for	 example	 the
Pennsylvanian	 township	 of	 East	 Brunswick,	 which	 became	 the	 eighth	 local
government	 to	 abolish	 personhood	 “rights”	 and	 legal	 privileges	 claimed	 by
corporations,	 and	 the	 fourth	 to	 recognize	 the	 rights	 of	 Nature.5	 But	 of	 course
these	 are	 gestures,	 nothing	 more.	 Corporate	 power	 can	 only	 be	 countered	 by
massive	political	power,	not	municipal	councils.

MAKE	THEM	LIABLE

The	second	curiosity	is	the	limited	liability	part	of	a	corporate	charter.	This	is	not
entirely	a	free,	keep-out-of-jail	card,	but	it	comes	close.	The	argument	is	that	the
shareholders	 of	 a	 corporation	 aren’t	 really	 its	 owners	 –	 the	 corporation	 is	 a
person,	 remember?	–	but	only	 the	owners	of	 stock	 in	 the	corporation.	So	 if	 the
corporation	 fails	or,	worse,	engages	 in	predatory	 frauds,	 the	stockholders	aren’t
held	 accountable.	 The	 managers	 may	 be,	 and	 they	 may	 also	 of	 course	 be
stockholders,	 but	merely	 owning	 stock	 gets	 you	off	 free.	 So	 if	 a	 company	with
limited	 liability	 is	 sued,	 shareholders	 are	 not	 personally	 liable	 for	 any	 of	 the
debts	 of	 the	 company.	 The	 only	 thing	 they	 are	 liable	 to	 lose	 is	 the	 investment
they	made	in	the	first	place.	Any	capital	gains	or	dividends	are	theirs	to	keep.

Directors,	 members	 of	 corporate	 governing	 boards,	 don’t	 get	 off	 quite	 so
lightly.	 They	 have	 what	 are	 called	 fiduciary	 duties	 to	 the	 company	 they	 help
govern.	Traditionally,	 these	 include	 the	 “duty	of	 care	 and	 the	duty	of	 loyalty,”
but	 in	recent	years	two	others	are	generally	considered	–	the	duty	of	disclosure
(governing	conflicts	of	interest)	and	the	duty	of	extra	care	when	the	company	is
facing	a	takeover	attempt.

So	 the	 second	 reform	would	be	 to	make	 stockholders	 collectively	 responsible	 for	a
company’s	 actions,	 debts,	 and	 transgressions.	 Many	 would	 argue	 that	 individual
shareholders	are	too	numerous	and	too	distant	from	management	(often	through
multiple	 layers	 of	 investing	 funds)	 to	 know	 what	 is	 going	 on,	 and	 that	 they
should	therefore	not	be	held	liable.	But	that	just	makes	the	point:	it	is	that	very
distancing	 that	 causes	 the	 problem.	 Personal	 responsibility	 would	 make



shareholder	 scrutiny	 of	 corporate	 actions	 more	 diligent.	 A	 less	 drastic	 reform
could	 make	 shareholders	 liable	 for	 the	 money	 they	 invest	 as	 well	 as	 for	 any
money	 they	 made	 in	 the	 interval	 between	 investment	 and	 transgression,
including	dividends,	stock	splits,	and	capital	gains.	Or	reform	could	be	limited	to
making	senior	management	as	well	as	directors	personally	 liable	 for	negligence
and	 other	 failings.	 Such	 a	 reform	 would	 narrow	 the	 gap	 between	 owners	 and
management	and	would	limit	the	maneuvering	room	for	managers	to	act	merely
in	their	own	interests.

WHO	OWNS	CORPORATIONS,	AND	WHY?

It	is	also	useful	to	contemplate	stockholders,	those	owners-of-record,	a	little	more
carefully.

The	answer	to	the	question	posed	above	seems	obvious:	a	corporation	is	owned
by	 its	 stockholders.	But	 it	 is	 not	 at	 all	 obvious	why	 this	 should	be	 so.	When	a
corporation	 is	 launched	 through	 a	 stock	 market	 offering,	 the	 initial	 investors
provide	 the	 company	with	working	 capital	 that	 can	 then	be	 leveraged	 through
investment	 bankers	 into	 significant	 multiples.	 But	 subsequent	 investors,	 unless
they	are	buying	stock	newly	floated	(stock	that	would	then	dilute	the	holdings	of
existing	 investors),	 provide	 the	 corporation	with	nothing	 at	 all.	 They	buy	 their
shares	 from	previous	 investors,	who	pocket	 any	gains.	There	are	 exceptions,	 of
course.	When	Warren	Buffet	buys	into	a	corporation,	his	very	presence	shores	up
investor	 confidence.	 Nevertheless,	 as	 economist	 Margaret	 Kelly	 writes	 in	 The
Divine	 Right	 of	 Capital,	 “The	 ownership	 function	 has	 shrunk	 to	 virtually	 one
dimension:	 extracting	 wealth.”6	 In	 turn,	 this	 means	 that	 most	 stock	 market
transactions	 are	 not	 really	 investments	 at	 all.	 They	 are	 serial	 speculations	 that
have	only	a	distant	relationship	to	the	business	of	the	corporation	at	hand.

The	 other	 side	 of	 this	 equation	 is	 the	 corporate	 workforce,	 the	 people	 who
create	 the	 corporation’s	 value,	 make	 its	 products,	 and	 perform	 its	 services.
Workers	are	paid	salaries,	kept	for	profit’s	sake	as	low	as	possible,	consistent	with
maintaining	 a	workforce	 at	 all.	 But	 unless	 they	 are	 shareholders	 too,	 they	 are
seldom	 paid	 dividends.	 They	 never	 benefit,	 as	 stockholders	 do.	 They	 are	 only
costs,	to	be	pruned	at	need.

Corporations	are	not	communities.	They	are	hierarchical	structures,	necessarily
authoritarian	in	form.	There	is	a	straight-line	evolution,	therefore,	from	feudalism
to	corporatism.	As	in	feudal	societies,	the	people	have	few	rights,	the	“owners,”
in	turn,	are	there	to	profit	and	protect	and	if	possible	enlarge	the	structure.

So	 the	 third	 necessary	 reform	must	 be	 to	 bring	 some	 democracy	 to	 the	 corporate
world.	We	can	 insist	 that	employees	be	 redefined	as	 (albeit	 temporary)	owners,
and	 therefore	 should	 be	 entitled	 to	 preferential	 dividends,	 ahead	 of	 those	who
have	performed	no	 service,	 such	as	 late-buying	 stockholders.	Employees	 should
also	 be	 given	 the	 collective	 obligation	 to	 supervise	 corporate	 remuneration



patterns.	Moreover,	 plant	 closures,	 offshoring,	 downsizing,	 and	mergers	 should
require	a	say	from	the	entire	community.	This	 is	hardly	a	revolutionary	notion.
Germany	has	 long	had	workers’	councils	and	corepresentation	on	 the	board	 for
workers’	representatives,	and	the	corporate	books	are	completely	transparent	to
all;	if	the	company	plans	to	shut	down	a	plant,	the	workers’	council	knows	well
in	 advance,	 and	 has	 a	 good	 chance	 of	 effecting	 change.	 Has	 this	 hurt	 the
economy?	On	the	contrary:	early	in	2010	the	German	economy	was	stronger	than
any	other	in	Europe,	and	was	outperforming	China.

GET	RID	OF	CORPORATE	WELFARE	BUMS

The	 fourth	 reform	 is	 to	 find	 ways	 of	 internalizing	 a	 corporation’s	 real	 costs.	 It’s	 a
truism	 of	 economics	 that	 all	 market	 transactions	 can	 involve	 “externalities,”
which	 is	 just	a	way	of	 saying	 incurring	costs	 (or,	 indeed,	benefits)	 that	are	not
paid	 for	 by	 the	 transacting	 parties.	 Ecological	 economics	 just	 broadens	 the
conventional	 definition	 of	what	 these	 externalities	 are.	 Alberta’s	 tar	 sands	 is	 a
famous	 example,	 polluting	 vast	 watersheds	 and	 wetlands	 in	 order	 to	 get	 the
bitumen	to	processing	–	a	“necessary	part	of	doing	business.”	Yes,	but	it	should
also	become	a	cost	of	doing	business.	Corporations	must	be	made	to	pay	the	full
environmental	costs	of	what	they	do.

To	put	it	more	bluntly,	the	idea	would	be	to	put	an	end	to	what	the	Canadian
social	democrat	David	Lewis	once	called	“corporate	welfare	bums,”	by	which	he
meant	 not	 just	 cash	 subsidies	 and	 tax	 breaks,	 but	 also	 untaxed	 environmental
damage,	 worker	 health	 and	 safety,	 and	 substandard	 wages.7	 As	 in	 Europe,
corporations	should	also	bear	cradle-to-cradle	responsibility	for	the	products	they
make	 –	 when	 the	 consumer	 has	 finished	 with	 them,	 corporations	 can	 either
recycle	them	or	pay	others	to	do	so.

WHAT	GOVERNMENTS	SHOULD	DO

Only	 governments	 can	 rectify	 these	 defects	 of	 the	 corporate	 system.	 One	 way
would	 be	 to	 drop	 perverse	 subsidies	 that	 encourage	 antisocial	 activity	 or
ecologically	 destructive	 behavior,	 such	 as	 highway	 subsidies	 that	 encourage
trucking	 at	 the	 expense	 of	 railways,	 mining	 subsidies	 that	 encourage	 the
profligate	 extraction	 of	 natural	 capital,	 and	 subsidies	 to	 agribusiness	 that
encourage	the	degradation	of	soils.

Another	lever	is	taxation.	Resource	and	pollution	taxes	should	reflect	the	true
costs	 of	 doing	 business.	 Ecological	 economics	 suggests	 that	 tax	 levels	 for
nonrenewable	 resources	 such	as	oil	 or	 coal	 should	be	 set	 at	 a	 level	 that	would
make	it	competitive	to	use	a	renewable	resource	to	do	the	same	work	instead.	For
a	 pollutant,	 similarly,	 taxes	 should	 be	 sufficient	 to	 cover	 the	 full	 costs	 of
recycling,	absorption,	or	otherwise	rendering	it	harmless.



If	 these	measures	 aren’t	 sufficient,	 governments	 could	 also	 directly	 subsidize
those	 technologies	 that	 reduce	 the	 environmental	 impact	 of	 production	 and
consumption.

The	fifth	reform	is	to	deal	with	another	aspect	of	fiduciary	duty,	the	duty	“to	act	in
the	 best	 interests	 of	 the	 corporation.”	 Narrowly	 defined,	 this	 really	 means	 that
managers	have	the	duty	to	do	well,	but	not	necessarily	 to	do	good.	Or,	put	 the
other	way	around,	managers	are	inhibited	from	doing	good	except	by	doing	well.
Political	reforms	can’t	force	companies	to	do	good,	but	they	can	encourage	them
by	creating	regulations	that	broaden	fiduciary	duties	to	the	community	at	large,
or	at	least	to	a	broader	net	of	stakeholders.

In	 the	 late	 1990s,	 when	 the	 owners	 of	 the	 Los	 Angeles	 Times	 slashed	 the
reporting	staff	to	keep	the	paper’s	profit	margin	above	20	percent,	civic	leaders
wanted	to	buy	the	paper,	saying	they’d	be	happy	with	a	5	percent	return.8	They
were	 refused,	 but	 if	 such	 a	 duty	 of	 community	 good	 had	 existed,	 the	 outcome
would	have	been	quite	different.

The	 sixth	 reform	 is	 to	bring	back	competition.	Many	ways	already	exist,	but	 for
the	 last	 few	 decades	 they	 have	 been	 downplayed	 or	 neglected	 by	 free-market
enthusiasts.	 The	 obvious	 mechanism,	 of	 course,	 is	 antitrust	 or	 antimonopoly
legislation,	 vigorously	 enforced.	 In	 the	 past,	 monopolistic	 conglomerates	 like
Standard	Oil	and	Bell	Telephone	have	been	broken	up,	and	mergers	prohibited.
Governments	 should	once	again	 actively	prevent	 the	kind	of	 consolidation	 that
allows	single	conglomerates	to	so	dominate	a	market	that	predatory	pricing	can
prevent	new	companies	emerging.

Many	 complications	 exist.	 How,	 for	 example,	 do	 you	 deal	 with	 a	 Walmart,
which	is	not	a	monopoly	but	whose	very	size	allows	it	monopolistic	practices?	If
it	 is	 true	 –	Walmart	 denies	 it	 –	 that	 about	 100	 small	 business	 are	 driven	 into
bankruptcy	 for	 every	 Walmart	 big	 box	 store	 that	 opens,	 how	 does	 antitrust
regulation	avert	this?	Perhaps	federal	antitrust	mechanisms	(or	the	Competition
Bureau	 in	Canada)	 could	work	with	 local	 jurisdictions	 to	use	 zoning	powers	 to
limit	 the	 size	 of	 enterprises	 and	 if	 necessary	 exclude	 those	 that	 don’t,	 in	 their
view,	 benefit	 the	 community.	 Further,	 part-time	 and	 hourly	workers	 should	 be
better	protected	by	extending	minimum-wage	legislation.

A	 final	 reform	would	 be	 to	 extend	 the	 nonpersonhood	 of	 corporations	 to	 include
their	 “right”	 to	 free	 speech.	 If	 companies	 are	 not	 persons,	 then	 the	 right	 to	 free
speech	does	not	 apply	–	which	would	permit	 tighter	 restrictions	on	advertising
and	 on	 the	 funding	 of	 political	 campaigns.	 In	 any	 case,	 advertising	 is	 only
“speech”	by	stretching	the	definition	to	wraithlike	thinness.	American	economist
Robert	 Heilbroner	 has	 said	 that	 just	 as	 propaganda	 is	 the	 advertising	 of	 a
centralized	 economy,	 advertising	 is	 the	 propaganda	 of	 a	 market	 economy.
(Heilbroner	 also	 called	 advertising	 “perhaps	 the	 single	 most	 value-destroying
activity	 of	 a	 business	 civilization.”)	 Many	 countries	 already	 have	 advertising
standards	 codes,	 though	 they	 are	 often	 industry-run	 and	 only	 sporadically



applied,	 but	 there	 is	 no	 reason	 why	 truth-in-advertising	 couldn’t	 be	 more
rigorously	applied.

None	of	 these	 reforms	are	 radical,	 except	 to	 free-market	purists.	They	are	all
consistent	with	the	essential	ideas	of	natural	capitalism,	which	is	to	harness	the
creative	energy	of	capitalism	and	let	 the	markets	work.	Tying	profit	 to	the	true
cost	 of	 doing	 business	 provides	 powerful	 incentives	 to	 develop	 sustainable
sources	of	energy	and	to	eliminate	waste.

MAKE	“RENTIER”	A	DIRTY	WORD	AGAIN

Two	hundred	years	ago	rentier	was	a	common	term	of	abuse	for	people	who	made
money	 not	 from	 producing	 anything	 new	 themselves,	 but	 purely	 from	 their
ownership	 of	 property	 that	 generated	 rents	 and	 other	 income.	 By	 “rentier,”
writers	like	Adam	Smith,	John	Stuart	Mill,	and	Thorstein	Veblen	(author	of	The
Theory	of	the	Leisure	Class)	meant	those	who	enjoyed	special	privileges	 left	over
from	feudalism,	 including	hereditary	estates.	These	days,	capital	gains	could	be
shoehorned	 into	 the	 definition.	 The	 economist	Michael	Hudson	 points	 out	 that
when	the	first	income	tax	was	levied	in	the	United	States,	it	taxed	only	the	top	1
percent	of	earners,	and	the	rate	was	set	at	77	percent,	with	capital	gains	at	the
same	 level.	 (Comparable	 rates	 now	 are	 35	 percent	 and	 15	 percent.)	 In	 the
November	2008	issue	of	Harper’s,	 in	a	 forum	entitled	“How	to	Save	Capitalism:
Fundamental	Fixes	for	a	Collapsing	System,”	Hudson	suggested:
So	 tax	 the	 land,	which	has	been	going	up	 in	value	without	any	effort	on	 the	part	of	 the	“owners.”
Roughly	half	of	the	estimated	$1.4	trillion	rental	value	of	all	residential	and	commercial	real	estate
comes	 from	 the	 land	 the	 buildings	 sit	 on.	 A	 related	 reform	 would	 abolish	 the	 tax	 deduction	 for
interest	payments	[on	mortgages],	which	cost	the	treasury	an	estimated	quarter	trillion	dollars,	and,
by	encouraging	higher	debt	loads,	it	added	to	the	real	estate	bubble.	At	the	same	time,	governments
could	 collect	 rent	 on	 infrastructure	 and	 natural	 monopolies	 –	 such	 as	 broadcasting	 and
communications	industries,	which	counts	for	another	$100	billion	in	free	economic	rent.9

Similarly,	 a	 tax	 could	 be	 imposed	 on	 financial	 speculation,	 a	 more	 modern
version	of	the	rentier’s	activities.	Regulating	and	reining	in	international	finance
would	be	a	potent	reform	that	I	will	come	back	to.

DEMOCRACY	AND	BUSINESS	CAN	COEXIST

The	point	is	not	to	get	rid	of	corporations,	but	to	ensure	they	work	at	their	best
and	are	mindful	of	the	society	in	which	they	operate	and	the	natural	world	that
makes	them	possible.	The	joint-stock	company,	with	its	owners	distanced	from	its
managers	and	its	business,	is	not	the	only	way	of	organizing	corporations.	Adam
Smith’s	owner-operated	businesses	 can	be	made	 to	work,	 even	at	 a	 large	 scale.
The	German	model	of	worker	participation	in	management	is	one	way.	Another,
more	radical,	 is	 through	the	cooperative	movement,	pioneered	by	the	Rochdale



Pioneers	 Shop	 in	 the	 English	 town	of	Rochdale,	 in	 1844,	 and	 by	 Father	Moses
Coady	in	Canada	during	the	Great	Depression.

Dozens	of	examples	can	be	trotted	out	for	inspection,	but	the	most	interesting
is	 also	 the	 biggest,	 Mondragón	 Corporación	 Cooperativa	 (MCC)	 a	 Spanish
conglomerate	 with	 worth	 almost	 €33	 billion,	 with	 annual	 sales	 of	 €16	 billion
through	nearly	200	businesses	in	a	dozen	countries,	all	of	them	employee-owned
cooperatives.	 Mondragón	 is	 one	 of	 the	 three	 largest	 retail	 businesses	 in	 Spain
(and	the	only	one	Spanish-owned).	It	is	twice	as	profitable	as	the	average	Spanish
business.	 It	 has	 its	 own	 bank,	 a	 research	 institute,	 an	 entrepreneurial	 division,
insurance	 and	 social	 security	 institutions,	 40	 schools,	 a	 college,	 a	 health
maintenance	system	and	a	health	insurance	cooperative.	There	is	no	need,	after
all,	 to	 view	 cooperatives	 as	 small	 buyer	 collectives	 or	 as	 an	 earnest	 Fabian
Society	 reaction	 to	worker	exploitation	–	cooperatives	 can	be	 robust,	profitable
businesses	of	considerable	size.

The	MCC	was	started	in	the	Basque	town	of	Mondragón	in	1956,	a	time	of	high
unemployment	 and	 widespread	 poverty	 in	 Spain.	 A	 group	 of	 five	 young
unemployed	engineers	was	encouraged	by	their	activist	priest,	the	socialist	Father
José	 Maria	 Arizmediarrieta,	 to	 set	 up	 a	 cooperative	 to	 make	 paraffin	 cooking
stoves.	The	company	was	an	immediate	success,	and	within	three	years	the	five
partners	 formed	 the	 Caja	 Laboral	 Popular	 (CLP),	 the	 Working	 People’s	 Bank,
which	still	does	the	conglomerate’s	banking	(and	has	been	rated	among	the	top
100	most	efficient	financial	institutions	in	the	world	in	its	profit/assets	ratio.)

From	the	beginning	the	cooperative’s	charter	envisaged	“the	creation	of	owner-
employee	 jobs	 to	 expand	 the	 opportunities	 for	 people	 to	 participate	 in	 the
relationship	economy,	based	on	the	principles	of	democratic	governance.”	As	the
governing	council	still	says,	the	cooperative	is	greatly	in	favor	of	capital,	but	only
as	a	tool.	Capital	is	a	means	to	an	end.	“The	goal	is	for	a	happy	and	productive
work	environment	and	capital	 is	a	tool	needed	to	achieve	that.”	Ten	percent	of
the	annual	net	profits	are	donated	to	charity,	40	percent	retained	in	the	collective
internal	 account,	 and	 the	 remaining	 50	 percent	 open	 for	 use	 by	 the	 owner
employees	for	expansion	and	development.

New	MCC	businesses	always	 start	 in	 the	 same	way	–	with	a	group	of	people
who	are	friends.	In	the	cooperative’s	view,	the	natural	bonds	of	friendship	make	a
great	building	block	 for	 successful	 ventures.	The	mechanism	 is	 simple,	 and	 the
banking	 relationships	 unique.	 The	 new	 enterprise	 and	 the	MCC	 bank	 agree	 to
stay	together	until	the	business	is	profitable.	The	entrepreneurs	put	up	twice	the
co-op	membership	fees,	and	the	bank	loans	any	additional	capital	necessary	at	a
normal	interest	rate.	If	the	business	runs	into	trouble,	the	bank	loans	additional
capital	at	roughly	half	the	initial	rate.	If	that	still	doesn’t	work,	the	interest	rate
drops	to	zero,	and	if	yet	more	assistance	is	needed,	the	bank	may	donate	capital
to	 the	business.	Sometimes	even	 then	 the	business	 fails,	but	 the	bank	 takes	 the
loss.	 In	 practice,	 most	 new	 MCC	 businesses	 become	 successful	 and	 repay	 the



loans.	The	bank	also	uses	a	portion	of	its	profits	to	reduce	the	size	of	the	loans	of
all	of	its	cooperative	businesses	from	time	to	time.

The	reforms	outlined	in	this	chapter	may	appear	radical,	but	they	are	not.	Feudal
lords,	after	all,	were	horrified	at	the	notion	of	bringing	democracy	to	politics	–	a
radical	 idea	 that	 really	 was	 confiscatory	 of	 both	 their	 goods	 and	 privileges.
Nevertheless,	it	is	hard	now	to	argue	for	a	return	to	feudalism.

Just	 so,	 it	 is	 beyond	 time	 to	 bring	 an	 element	 of	 democracy	 to	 the	 feudal
structure	of	business.

As	the	MCC	proves,	democracy	and	business	can	coexist.	Corporations	can	be
given	 a	 new	 mandate	 and	 still	 thrive.	 They	 can	 coexist	 with	 a	 civil	 and
democratic	 society.	But	no	 reforms	will	work	properly	unless	we	deal	with	 the
crucial	underlying	issue	of	constant	economic	growth.	Growth	remains	the	vexing
problem,	running	like	a	virus	through	all	economic	and	political	activity.	Without
political	will,	corporate	reform	cannot	happen.	Politics	will	still	have	to	fix	itself
first.
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FIX	THE	ECONOMY	(3)
What	Traders	and	Bankers	Do,	and	How	to	Change	Them

“Money	is	not	worth	anything,	for	it	will	do	nothing	of	itself.	The	only	use	of	money	is	to	buy	tools	to	work
with,	or	the	product	of	tools.”

–	Henry	Ford

Globalization	should	have	been	about	trade,	about	vigorous	sovereign	economies
specializing	 in	what	 they	 do	 best	 and	 trading	with	 other	 economies	 doing	 the
same	 thing.	 It	 should	 have	 been	 an	 ally	 of	 the	 environment,	 because	 the
environment	is	global,	too.	It	should	have	been	a	way	of	alleviating	poverty,	both
national	 and	 global.	 It	 should	 have	 encouraged	 peace,	 or	 at	 least	 amiable
international	 relations.	 It	 should	have	diminished	parochialism	and	generated	a
free	 trade	 in	 ideas.	 It	 should	have	been	a	web	of	activity	David	Ricardo	would
have	loved.

It	could	have	been	all	these	things.	Instead,	it	is	about	money.

David	 Ricardo	 grew	 up	 in	 England,	 and	 conceived	 his	 Law	 of	 Comparative
Advantage	in	1817,	two	years	after	Napoleon	was	exiled	to	St.	Helena,	there	to
die	 in	 rancor	 and	 bitterness,	 drowning	 in	 sweet	 Constantia	 wines,	 leaving	 the
recently	 formed	 United	 Kingdom	 of	 Great	 Britain	 and	 Northern	 Ireland	 the
world’s	 preeminent	 trader	 and	 preeminent	 maritime	 power.	 The	 empire	 that
Britain	was	 accumulating	gave	 it	 access	 to	 resources	 that	would	be	unmatched
until	 the	Americans	expanded	westward	and	 imported	 immigrants	 to	help	 their
country	grow.	The	British	had	nothing	to	fear	from	open	borders,	for	the	colonies
were	open	already.

Much	of	what	Ricardo	wrote	 (his	 theories	were	 contained	 in	his	Principles	 of
Political	Economy	and	Taxation)	was	a	codification	of	a	truth	that	seemed	to	him
self-evident:	 nations	 should	 not	 attempt	 to	 produce	 everything.	 Instead,	 they
should	 specialize,	 but	 the	 specialization	 should	 not	 be	 arbitrary.	 It	 should	 be
based	on	producing	goods	in	which	they	had	a	natural	advantage,	using	resources
they	 had	 in	 abundance.	 They	 would	 sell	 these	 goods	 to	 countries	 where	 such
goods,	and	the	resources	on	which	they	were	based,	were	scarce;	in	return,	those
countries	would	export	other	goods	based	on	 their	natural	advantages.	 It	was	a
tidy	theory	of	mutual	gain:	trade	contributes	to	prosperity	not	just	by	rewarding
the	 successful	 trader,	 but	 by	 expanding	 the	 size	 of	 overall	 economic	 activity.
Trade	would	 therefore	 contribute	 to	peace	 –	mutual	dependence	would	yield	 a
better	understanding	of	the	trading	partner’s	character,	culture,	and	motivations.



It	would	 inhibit	 conflict,	 because	 conflict	would	 disrupt	 trade	 and	 hurt	 shared
economic	interests.
This	 is	 still	 the	governing	 theory	of	globalization,	and	 it	 is	 fair	 to	 say	 that	 it

once	did,	substantially,	what	its	proponents	claimed	for	it:	it	lifted	whole	areas	of
the	 world	 out	 of	 poverty,	 especially	 in	 East	 Asia,	 accounted	 for	 a	 massive
expansion	in	world	economic	activity,	and	greatly	accelerated	economic	growth.
As	a	whole,	 the	world	became	better	off.	 Infant	mortality	dropped	everywhere,
and	 lifespans	 increased.	 The	 incidence	 of	 disease	 fell.	 Since	 1950,	 global
economic	output	has	increased	fivefold,	from	less	than	$4	trillion	to	almost	$20
trillion;	 world	 trade	 grew	 at	 an	 average	 of	 6.6	 percent	 during	 the	 1990s,	 and
before	 the	 recession	 hit	 in	 2008	 looked	 to	 grow	 by	 10	 percent	 over	 the	 next
decade.	 (It’s	 also	 fair	 to	 say	 that	 since	 1950	we	 have	 consumed	more	 natural
capital	than	humankind	had	hitherto	managed	during	its	entire	history.)

Ricardo	 recognized	 a	 number	 of	 limits	 to	 his	 theory’s	 applicability.	 It	would
only	work	in	a	world	where	resources	were	immobile	across	borders	–	and	in	a
world	where	both	capital	and	labor	are	increasingly	mobile,	this	is	no	longer	the
case.	It	would	work	only	if	tariffs	didn’t	protect	domestic	industries	and	if	trade
was	balanced	between	partners	–	generally	no	longer	true.	It	would	work	only	if
capital	was	anchored	 locally,	and	not	 free	 to	 flow	from	high-wage	 to	 low-wage
countries	–	and	we	know	that	 this	 is	not	at	all	 true	 today.	Capital	 today	 is	not
anchored	 anywhere.	 It	 is	 free	 to	 flow	 at	 any	 time,	 and	 does	 so,	 in	 trillions	 of
dollars.	So	trade	really	isn’t	the	issue.	Finance,	capital,	profit	and	speculation	are
the	issues.	Money	again.

OFFSHORE	CAPITALISM

Not	 just	 free	 trade,	but	 free	money.	This	 is	what	William	Brittain-Catlin,	 in	his
book	Offshore:	The	Dark	Side	of	Capitalism,	calls	“offshore	capitalism”:	money	that
has	 been	 free	 to	 barricade	 itself	 behind	 a	 network	 of	 tax	 havens	 and	 offshore
financial	 centers	 that	 form	 the	 shadow	 side	 of	 the	 world’s	 banks	 and	 mega-
corporations.	At	last	count	there	were	around	70	“sovereign”	tax	havens	scattered
around	the	globe	–	some	small,	 like	the	Cayman	Islands,	Liberia,	and	Bermuda;
some	rather	large,	like	Switzerland.	(Switzerland	is	not	a	tax	haven,	exactly,	but
is	nonetheless	a	 favorite	parking	garage	 for	 illicit	 fortunes.	 In	2008	when	Doug
Frantz,	a	researcher	for	U.S.	Senator	John	Kerry,	probed	a	little	too	deeply	into
American	 money	 hidden	 in	 Switzerland,	 the	 Swiss	 authorities	 threatened	 him
with	arrest	were	he	to	show	up	at	Zurich	airport.)	The	Americans	themselves	are
not	pristine	 in	 this	 regard:	Delaware	 is	 “home”	 to	an	astounding	50	percent	of
America’s	 listed	companies,	 and	 is	 among	 the	most	opaque	 jurisdictions	on	 the
planet.

But	this	capital	is	offshore	in	a	metaphorical	sense	too	–	“It	produced	financial
structures	and	instruments	so	absurdly	technical	and	abstract	that	the	net	effect



was	a	freakishly	remote	economic	system,	detached	from	society,”	wrote	Brittain-
Catlin	 in	 The	 Guardian.	 Offshore	 tax	 havens	 placed	 irresistible	 pressure	 on
national	 banking	 systems	 to	 deregulate	 and	 bring	 the	 capital	 home.	 In	 due
course,	most	advanced	economies	relented.1

In	 the	 last	 three	 decades	 of	 the	 twentieth	 century,	 corporations	 worked	 out
how	to	retain	profits	abroad,	and	learned	the	trick	of	migrating	to	wherever	costs
were	lower.2	Taxes,	therefore,	decreased	in	the	home	economies	while	corporate
pools	 of	 capital	 increased,	 giving	 them	 increased	 leverage	 over	 domestic
politicians.	 This	 leverage	 led	 to	 the	 increasing	 demolition	 of	 trade	 and	 capital
barriers.	 After	 a	while,	 it	 got	 to	 the	 point	where	 it	was	 not	 even	 necessary	 to
move	 your	 company	 abroad.	 You	 simply	 closed	 it,	 and	 bought	 cheaper	 goods
from	 someone	 else’s	 factory	 somewhere	 else.	 Manufacturing	 in	 the	 Western
economies	 declined	 sharply.	 In	 the	 1960s	 about	 half	 the	 American	 workforce
actually	made	something;	by	the	1990s,	this	had	shrunk	to	less	than	a	third.	This
loss	 of	 manufacturing	 jobs	 was	 celebrated	 as	 the	 birth	 of	 a	 new	 “service
economy.”

As	 long	 as	 you	 weren’t	 one	 of	 the	 workers	 out	 on	 the	 street	 because	 your
factory	moved,	you	benefited.	As	 the	social	democrat	Rick	Salutin	wrote	 in	 the
Globe	and	Mail,	 free	 trade	 and	 globalization	 have	 so	 badly	 tilted	market	 forces
that	companies	impose	their	will	just	by	threatening	to	move.	He	pointed	to	truck
assemblers	at	a	company	called	Navistar,	in	Chatham,	Ontario,	which	presented
“contract	 demands	 that	will	 basically	 destroy	 their	 lives	 and	 community.”	 The
alternative	 is	 a	 more	 direct	 version	 of	 the	 same:	 The	 plant	 just	 bolts.	 The
cornered	truck	workers	in	Chatham	told	the	company,	in	a	piercing	phrase:	“We
will	not	be	exercising	the	right	to	strike.”

Herman	Daly,	as	usual,	has	something	trenchant	to	say	about	offshoring.
First,	off-shoring	production	is	not	“trade.”	The	good	whose	production	has	been	off-shored	is	sold	in
the	U.S.	 to	satisfy	the	same	market	that	 its	domestic	production	used	to	satisfy.	But	now,	thanks	to
cheap	foreign	labor,	profit	is	greater	and/or	prices	are	lower,	mainly	the	former.	Off-shoring	increases
imports,	 and	 since	 no	 product	 has	 been	 exported	 in	 exchange,	 it	 also	 increases	 the	 trade	 deficit.
Because	 the	 production	 of	 the	 good	 now	 takes	 place	 abroad,	 stimulus	 spending	 simply	 stimulates
imports	 and	 employment	 abroad.	 Demand	 for	 labor	 consequently	 declines,	 lowering	 employment
and/or	wages.	It	is	absurd	that	off-shoring	should	be	defended	in	the	name	of	“free	trade.”	No	goods
are	traded.	The	absurdity	is	compounded	by	the	fact	that	off-shoring	entails	moving	capital	abroad,
and	international	immobility	of	capital	is	one	of	the	premises	on	which	the	doctrine	of	comparative
advantage	rests	—	and	the	policy	of	free	trade	is	based	on	comparative	advantage!	If	we	really	believe
in	free	trade,	then	we	must	place	limits	on	capital	mobility	and	off-shoring.	Budget	deficits,	printing
money,	and	other	measures	to	stimulate	growth	no	longer	do	much	to	raise	employment.3

A	SKEPTICAL	LOOK	AT	BANKING	–	AND	BANKERS

No	one	likes	bankers,	and	they	liked	them	less	when	bankers	led	the	world	into



the	 2008	 crash.	 “Adherents	 to	 BankThink	 say	 big	 bonuses	 attract	 the	 best
people,”	 Ruth	 Sutherland,	 business	 editor	 of	 The	 Observer,	 wrote	 of	 massive
bonuses	 for	 failed	 bankers	 in	 February	 2009.	 “They	 don’t:	 they	 attract	 the
soulless,	 the	amoral	and	the	avaricious.	Professions	such	as	 teaching	–	and	yes,
politics	 –	 draw	 in	 excellent	 practitioners	 without	 ludicrous	 rewards.”	 Doris
Leuthard,	a	German	federal	councilor,	told	a	conference	in	Engelberg	in	October
2008	 that	 growth	had	made	 bankers	 giddy.	 “Growth	had	 euphoric	 effects.	 The
consequences	for	the	financial	market	were	excessive	bonuses,	risky	speculations
in	shares,	derivatives	and	real	estate	…	[but]	growth	can	also	be	terrifying.	The
gap	between	 rich	and	poor	becomes	wider	 in	 rapidly	growing	markets.”	 James
Schofield,	writing	 to	The	Economist	 in	 June	2009	 from	The	Hague,	 said	 this:	 “I
must	be	a	Luddite.	I	wince	when	I	hear	the	word	‘innovation’	used	in	finance,	as
if	 bankers	 are	 on	 a	 par	with	 those	who	 found	 cures	 for	 diseases,	 invented	 the
internet	or	decoded	 the	human	genome.	They	are	not.	Much	of	what	passed	as
financial	innovation	in	recent	years	and	which	helped	trigger	the	near	collapse	of
the	 financial	 industry,	 such	 as	 collateralized	 debt	 obligations,	 was	 little	 more
than	an	ingenious	sleight	of	hand.”

Joseph	Stiglitz,	 2001	Nobel	Prize	 laureate	 for	 economics,	was	 typically	more
measured	but	just	as	critical:	“The	financial	sector	is	supposed	to	allocate	capital
judiciously,	making	sure	that	it	goes	to	areas	where	returns,	adjusted	for	risk,	are
highest	…	Capital	markets	are	also	supposed	to	manage	risk,	transferring	it	from
those	parties	less	able	to	bear	it	to	those	more	able	to	do	so;	distributing	risk	in
this	manner	encourages	entrepreneurship	and	stabilizes	the	economy.	In	return,
for	performing	this	public	service,	the	financial	markets	are	generously	rewarded
–	in	recent	years	they	have	garnered	nearly	a	third	of	all	corporate	profits.	The
financial	 system	 is	 supposed	 to	 do	 these	 things.	 But	 it	 is	 clear	 that	 America’s
financial	institutions	have	not	managed	risk;	they	have	created	it.”4

None	of	this	is	new.	Keynes	saw	the	same	phenomenon	in	the	Thirties,	writing
that	 “speculators	may	do	no	harm	as	bubbles	on	a	 steady	 stream	of	enterprise,
but	the	position	is	serious	when	enterprise	becomes	the	bubble	on	a	whirlpool	of
speculation.”	 The	 problem	 was,	 as	 Stiglitz	 points	 out,	 banks	 are	 supposed	 to
perform	 a	 public	 service	 by	 helping	 industry;	 instead,	 bankers	 think	 of
themselves	as	industry.	Deregulation	has	led	not	to	efficient	allocation	of	capital
to	encourage	development,	but	“to	the	opening	of	a	global	casino.”5

As	barriers	to	capital	dropped	across	the	globe,	money	flooded	across	borders.
It	had	little	to	do	with	trade	in	goods	–	in	1998,	the	amount	of	actual	stuff	traded
was	worth	 a	mere	 four	 days	 of	 trading	 on	 the	 currency	 exchanges.	Why	make
stuff	 when	 you	 can	 make	 double-digit	 gains	 by	 speculating?	 The	 Filipino
economist	 Walden	 Bello	 called	 it	 “a	 game	 of	 global	 arbitrage,	 where	 capital
moves	from	one	market	to	another,	seeking	to	turn	profits	from	the	exploitation
of	 the	 imperfections	 of	 the	 globalized	markets	 by	 taking	 advantage	of	 interest-
rate	differentials,	targeting	gaps	between	nominal	currency	values	and	the	‘real’
currency	 values,	 and	 short	 selling	 in	 stocks	 –	 that	 is	 borrowing	 shares	 to



artificially	inflate	share	values,	then	selling.”6

In	 this	 regime,	 national	 governments	 were	 either	 complicit	 or	 hostage	 to
fleeting	 market	 sentiment.	 In	 neither	 case	 could	 they	 select	 the	 kinds	 of
investments	they	deemed	would	benefit	their	citizens.	Those	decisions	were	made
elsewhere.	FDI,	or	foreign	direct	investment	flooded	in.	In	theory	this	was	a	good
thing	–	it	would	boost	local	production	and	help	the	national	economy	compete
internationally.	 But	 in	 practice	 it	 meant	 little.	 Most	 of	 the	 money	 went	 to
purchase	newly	privatized	 companies,	 thus	moving	 the	profits	 offshore,	 or	 into
mergers	and	acquisitions,	which	often	did	actual	harm	by	 forcing	companies	 to
downsize	or	move	elsewhere.

Mostly,	FDI	gave	way	to	what	economist	Wayne	Ellwood	(citing	a	report	of	the
United	 Nations	 Conference	 on	 Trade	 and	 Development)	 calls	 FPI	 –	 foreign
portfolio	investment,	which	“	‘signals	a	more	volatile	economy	because	portfolio
investors	are	attracted	not	by	 long-term	growth	but	 immediate	gain.’	Thus	they
are	prone	to	a	herd	instinct	which	can	lead	to	‘massive	withdrawals’	in	a	crisis.”7
FPI	has	led	to	the	now	well-known	array	of	exotic	(and	toxic)	instruments:	hedge
funds,	 credit	 derivatives,	 collateralized	 debt	 obligations,	 and	 the	 rest	 –	 further
widening	 the	 already	 yawning	 gap	 between	 money	 and	 the	 real	 bricks-and-
mortar	world	the	rest	of	us	live	in.	And	to	fleeing	home	when	crisis	hits,	as	it	did
in	2008,	when	taxpayers	the	world	over	bailed	them	out.	Banks	turned	out	to	be
global	in	life,	but	national	in	death,	as	The	Economist	wryly	put	it.

“The	woeful	legacy	of	the	crisis	could	be	a	supersized	banking	system	gorging
on	the	taxpayers’	tab,”	the	newsweekly	wrote	in	July	2009.	It	could	be	made	to
go	the	other	way.	The	“financial	services	sector”	could	return	to	its	former	core
function,	as	a	simple	intermediary	between	borrowers	and	savers.	Early	in	2010
U.S.	President	Barack	Obama	declared	he	would	do	precisely	 this	 –	 split	banks
into	two,	retail	banking	and	trading	banking,	and	also	limit	their	overall	size.	In
the	middle	of	the	year,	the	Senate,	indeed,	clamped	down,	invoking	among	other
things	what	it	called	the	Volcker	Rule,	after	the	economist	Paul	Volcker,	who	had
long	 argued	 that	 there	 should	 be	 stringent	 controls	 on	 the	 banks’	 proprietary
trading	and	investments	in	hedge	funds	and	private	equity,	and	that	they	should,
at	 minimum,	 have	 some	 fiduciary	 duty	 to	 their	 clients.	 Naturally,	 Wall	 Street
reacted	with	 fury	at	 this	“war	on	banks,”	but	 it	was	hardly	revolutionary	–	 the
U.S.	 operated	 this	 way	 for	 much	 of	 the	 twentieth	 century	 after	 the	 Great
Depression	forced	legislators	to	respond	by	passing	the	Glass-Steagall	Act.

While	 the	 Wall	 Street	 bankers	 continue	 their	 mind-boggling	 arrogance	 and
greed,	there	are	still	banks	that	behave	the	old-fashioned	way.	The	Dutch-based
bank	Triodos	has	hewn	to	a	line	it	calls	“sustainable	banking	principles”	for	more
than	30	years.	Its	CEO,	Peter	Blom,	thinks	banking	is	an	uncomplicated	business,
if	done	right.	“Triodos	has	always	operated	under	a	simple	transparent	model	in
which	it	takes	savings	from	depositors	and	lends	them	to	sustainable	companies,”
he	 says.	 Triodos	 invests	 both	 on	 a	 venture	 capital	 basis	 and	 through	 loans	 to



manufacturers,	and	was	unruffled	when	the	rest	of	the	banking	system	appeared
near	collapse,	not	having	invested	in	any	of	the	complex	“financial	instruments”
that	were	flooding	the	system.	“We	have	created	too	much	capital	and	have	come
to	 think	 that	 there	 is	 value	 in	 its	mere	 circulation,”	 Blom	 says	 of	 the	 banking
crisis.	 “Sustainable	 lending	 and	 investing	 must	 be	 [banking’s]	 only	 goal	 and
executive	compensation	must	be	circumscribed.”8

THE	LAMENTABLE	FAILURE	OF	THE	BIG	THREE

In	 part,	 these	 problems	 represent	 a	 failure	 of	 the	 world’s	 governing	 financial
institutions	–	 the	 International	Monetary	Fund,	 the	World	Bank,	and	 the	World
Trade	Organization.

Since	the	1980s	both	the	World	Bank	and	the	IMF	operated	under	what	came
to	 be	 called	 the	 Washington	 Consensus,	 a	 belief	 that	 one	 system	 could	 be
designed	to	fit	all	cases,	and	that	system	was	liberalized	trade,	open	banking,	and
eliminating	 tariffs.	 Instead	 of	 operating	 on	 the	 assumption	 that	 international
markets	 worked	 imperfectly,	 they	 became	 prime	 proselytizers	 for	 free-market
supremacy,	following	the	fashion	set	by	Margaret	Thatcher	and	Ronald	Reagan.
The	 new	 six-step	 program	 for	 global	 prosperity	 was	 free	 trade,	 unfettered
investment,	 deregulation,	 balanced	 budgets,	 low	 inflation	 and	 privatization	 of
public	enterprises.

As	Stiglitz	argues	in	his	Globalization	and	its	Discontents,	“The	problems	at	the
IMF	come	from	the	dissonance	between	its	original	objective	–	promoting	global
economic	stability	–	and	the	newer	objectives	of	market	fundamentalism	–	such
as	 capital	 market	 liberalization.”	 Stiglitz	 says	 that	 the	 financial	 interests	 that
shaped	 the	 IMF	 perverted	 it	 from	 its	 real	 purpose	 of	 bringing	 stability	 to
emerging	 economies,	 and	 focused	 instead	 on	 opening	 them	 up	 to	 speculative
capital.	The	same	thing	was	true	at	the	World	Bank	and	the	WTO.	All	three,	he
maintains,	reflected	only	the	mindsets	of	those	who	put	up	the	capital	that	made
their	 existence	 possible:	 “The	 typical	 central	 bank	 governor	 begins	 his	 day
worrying	 about	 inflation	 statistics,	 not	 poverty	 statistics;	 the	 trade	 minister
worries	about	export	numbers,	not	pollution	indices”9

But	 the	 IMF’s	 decisions	 are	 not	 just	 bookkeeping	 ones,	 not	 just	 a	 way	 of
changing	red	ink	to	black.	Their	decisions	affect	millions	of	people	in	dozens	of
countries,	 who	 have	 no	 voice	 at	 the	 table.	 In	 an	 elegant	 metaphor,	 Stiglitz
compares	 small	 developing	 economies	 to	 small	 boats	 –	 rapid	 market
liberalization	amounted,	he	says,	 to	setting	them	off	on	a	rough	sea,	before	the
holes	 in	 their	 hulls	were	 repaired,	 before	 life	 vests	were	 stored	 on	 board,	 and
before	the	captain	had	time	to	learn	seamanship.

Before	loaning	any	money	to	struggling	small	economies,	the	fund’s	managers
insisted	 they	eliminate	deficits,	 raise	 interest	 rates,	open	 themselves	completely
to	trade,	privatize	public	services,	liberalize	banking	rules	–	all	of	which	caused



the	economies	to	contract,	instead	of	expand.	When	they	did	so,	the	solution	was
often	even	more	rigorous	 insistence	on	the	rules	 that	had	caused	the	trouble	 in
the	 first	 place.	 What	 they	 ended	 up	 doing	 was	 causing,	 and	 then	 promoting,
grotesque	inequalities	in	their	client	states.	External	debt	ballooned	–	400	percent
in	Africa’s	case,	 in	a	decade.	 In	one	country	alone,	Tanzania,	 repaying	external
debtors	 takes	six	 times	 the	money	spent	on	health	care.	 Instead	of	aid,	 there	 is
now	a	net	capital	outflow	from	Africa	–	only	made	worse	by	the	2008	recession.

A	major	part	of	 the	problem	is	 that	voting	rights	 (and	 thus	 influence)	within
the	IMF	reflect	the	power	balance	at	the	end	of	the	Second	World	War,	which	no
longer	makes	much	 sense.	 As	 critics	 have	 pointed	 out,	 Brazil,	 one	 of	 the	 new
powerhouse	 economies,	 has	 slightly	 less	 voting	 heft	 than	Belgium.	 In	 addition,
Europe	 gets	 to	 appoint	 the	 managing	 director	 (the	 World	 Bank	 president	 is
always	an	American).	The	U.S.	also	has,	in	effect,	a	veto	over	IMF	decisions;	85
percent	of	 the	votes	 are	needed	 to	 carry	 a	 resolution,	 and	 the	U.S.	 controls	 17
percent.	This	means	that	the	apparently	apolitical	IMF	makes	many	of	its	policy
decisions	with	U.S.	politics	 in	mind.	Witness	 the	 IMF’s	 rescue	of	 the	 collapsing
Russian	 economy	 in	 the	 1990s,	 mostly	 to	 prop	 up	 Boris	 Yeltsin,	 an	 American
favourite.

THE	POWERS	AND	PERILS	OF	THE	WTO

The	World	Trade	Organization	 is	a	different	kind	of	creature,	with	a	great	deal
more	 power.	 Its	 compliance	 enforcement	 authority	 can	 override	 national
governments	 if	 necessary,	 and	 there	 is	 really	 no	 appeal	 from	 decisions	 of	 its
dispute	resolution	process.	It	is	secretive,	prone	to	doing	things	by	committees	of
experts,	out	of	sight	of	political	scrutiny,	in	an	undemocratic	way.	WTO	actions
are	 theoretically	 by	 consensus,	 but	 the	 U.S.,	 Europe,	 and	 Japan	 dominate
decision-making.	It	 is	no	surprise,	 then,	that	while	the	economies	of	developing
nations	have	been	forced	to	liberalize,	the	richer	nations	have	essentially	closed
their	borders	to	products	from	elsewhere.	Joseph	Stiglitz	again:	“The	WTO	is	the
most	obvious	symbol	of	the	global	inequities	and	the	hypocrisy	of	the	advanced
industrial	countries.”10

Sporadic	 attempts	 have	 been	made	 to	 fix	 some	 of	 the	 inequities.	 In	 2001	 a
round	 of	 negotiations	 was	 launched	 called	 the	 Doha	 Development	 Agenda,	 or
Doha	 Round	 for	 short,	 which	was	 supposed	 to	 carve	 out	 a	 better	 deal	 for	 the
poorer	countries	that	represent	a	majority	of	the	world’s	population.	Nine	years
later	 the	 Round	 is	 still	 stalled,	 mostly	 over	 issues	 of	 agriculture;	 the	 large
exporting	nations	(the	U.S.,	Australia,	Canada,	Europe,	Argentina)	are	demanding
access	to	markets	with	large	numbers	of	subsistence	farmers,	whose	countries,	in
turn,	 are	 demanding	 “special	 safeguard	 measures,”	 so	 far	 undefined	 and	 in
dispute.

More	 controversial	 still	 is	 the	 dispute	 settlement	 process.	 Under	 the	 General



Agreement	on	Tariffs	and	Trade	(GATT),	unanimous	consent	was	required	before
a	member	country	could	be	disciplined.	 In	 the	WTO,	by	contrast,	 sanctions	are
imposed	 unless	 they	 are	 opposed	 unanimously,	 a	 complete	 reversal.	 The	 most
vociferous	opposition	usually	revolves	around	the	“national	treatment	clause”	of
the	 WTO	 charter,	 which	 declares	 that	 no	 country	 may	 discriminate	 against
products	 of	 foreign	 origin	 through	 tariff	 barriers,	 import	 quotas,	 subsidies	 for
domestic	products,	 and	 so	on.	This	effectively	 stops	member	governments	 from
making	 economic	 policy	 tailored	 to	 their	 citizens.	 The	 EU,	 for	 example,	 was
forbidden	to	discriminate	in	favor	of	small	food	growers	in	their	former	colonies.
When	the	U.S.	Clean	Air	Act	was	challenged	at	the	WTO,	America	was	given	two
unpalatable	choices:	water	down	the	law,	or	face	trade	sanctions	of	$150	million
a	year	–	on	any	product	the	WTO	chose.	Any	country	that	tries	to	ban	imports	of
any	product	on	health	grounds	has	the	onus	of	first	proving	the	scientific	case.	In
practice,	this	means	that	Canada,	for	example,	happily	exports	toxic	products	like
asbestos,	which	are	banned	at	home.

HOW	TO	FIX	WHAT’S	SO	OBVIOUSLY	BROKEN

Many	 prescriptions	 have	 been	 advanced	 to	 fix	 international	 trade	 and	 finance.
Some	will	emerge	from	ongoing	negotiations	at	Doha	and	the	increasing	clout	of
less-developed	 countries.	 Philosophically,	 the	 greatest	 conceptual	 leap	 has
already	been	made,	to	acknowledge	the	flaws	of	capital	market	liberalization	and
to	accept	 that	 rapid	capital	 flows	 impose	massive	costs	on	citizens	everywhere.
Now	some	possible	fixes	can	emerge.	The	simplest,	the	one	that	would	have	the
fastest	 and	 greatest	 impact,	 would	 be	 to	 change	 voting	 rights	 at	 all	 three
institutions.	The	rich	countries	(“the	overdeveloped	countries,”	as	India	has	taken
to	calling	them)	will	resist,	and	argue	that	he	who	puts	in	the	most	money	should
have	the	loudest	voice,	but	they	may	be	cajoled	into	a	compromise.	Many	smaller
states	are	reminding	the	lending	countries	that	the	IMF	was	set	up	for	a	purpose,
to	 build	 economic	 stability	 from	 the	 economic	 carnage	 of	 the	 Depression	 and
war.

Additionally,	 change	 should	 ensure	 that	 environment,	 labor,	 and	 other
ministers	 are	 heard	 within	 national	 delegations,	 alongside	 finance	 and	 trade
ministers.	 This	 will	 do	more	 than	 just	make	 the	 IMF	more	 democratic.	 It	 will
control	 the	 power	 of	 international	 finance	 and	 mega-corporations,	 and	 will
ensure	 that	 the	 financial	 sector	 as	 a	 whole	 is	 flexible	 enough	 to	 serve	 the
competitive	needs	of	widely	diverse	economies.

There	are	many	signs	that	change	is	already	happening.	It	was	telling	that	the
World	Bank’s	chief	economist,	Justin	Lin,	argued	 in	2009	that	“in	many	poorer
countries,	 that	 means	 focusing	 on	 activities	 dominated	 by	 small-scale
manufacturing,	 farming	 and	 services	 firms	 …	 The	 size	 and	 sophistication	 of
financial	institutions	and	markets	in	the	developed	world	are	not	appropriate	for



low-income	markets.”11	Despite	the	somewhat	condescending	tone,	his	argument
that	 small	 local	 banks	 serve	 such	 economies	 best	 was	 well	 received	 by	 the
countries	concerned.	Then,	in	October	2010,	the	G20	finance	ministers,	meeting
in	Seoul,	agreed	to	give	a	wider	group	of	countries	(unspecified)	more	say	(also
unspecified)	in	IMF	decision-making.

Another	 idea	would	 be	 to	 accept	 belatedly	 Keynes’s	 idea	 of	 a	 global	 central
bank.	It	could	even	be	called	an	International	Clearing	Bank,	as	he	envisaged.	It
would	 be	 the	 prime	 way	 of	 clearing	 transactions	 between	 countries,	 and	 of
defending	small	countries	against	speculators.	This	would	get	around	one	of	the
main	 problems	 in	 the	 international	 system,	 that	 countries	 can’t	 repay	 loans	 in
their	 own	 currencies,	 because	 they	 are	 too	 weak,	 and	 are	 forced	 to	 focus	 on
exports	 to	earn	 foreign	currency,	at	 the	cost	of	 their	own	economies.	The	bank
would	be	governed	 the	way	 the	World	Bank	and	 the	 IMF	should	be	but	aren’t:
population	as	well	as	economic	heft	would	weight	voting	power.12

A	commonly	suggested	reform	is	to	reestablish	controls	on	exchange	rates,	and
then	 on	 the	 international	 movement	 of	 capital	 by	 a	 tax	 on	 international
speculation	 and	 short-term	 currency	 movements,	 linked	 to	 shutting	 down	 tax
havens.	 This	 isn’t	 a	 new	 idea	 either;	 it	 was	 first	 suggested	 by	 Nobel	 laureate
James	Tobin	in	1978.	The	tax	could	be	quite	small,	Tobin	argued,	probably	not
much	more	than	0.25	percent,	because	speculators	make	much	of	their	money	in
frequent	trading	on	tiny	variations	and	fluctuations	in	currency	values.	A	tax	that
small	wouldn’t	 stop	speculation,	but	 it	would	slow	the	stampede.	To	encourage
direct	 foreign	 investment,	 longer-term	currency	movements	would	be	 governed
by	different	rules,	and	largely	exempt	from	the	Tobin	tax.

Orthodox	 economists	 generally	 dismiss	 a	 Tobin	 tax	 as	 unworkable,
unenforceable,	and	too	easily	evaded.	But	imposed	in	concert	with	a	set	of	other
reforms,	such	as	the	abolition	of	tax	havens	and	tighter	controls	on	banks,	there
is	no	reason	it	wouldn’t	do	what	was	asked	of	it,	and	stabilize	exchange	rates	in
the	 bargain.	 The	G20	has	 already	 promised	 to	 crack	 down	 on	 tax	 havens.	 The
United	States,	with	its	 low	corporate	tax	rate,	has	made	some	tentative	steps	in
this	direction	–	a	tightening	of	tax	loopholes	for	multinationals,	perhaps	reacting
to	the	much	lamented	fact	 that	American	multinationals	keep	retained	profit	 in
units	abroad,	out	of	the	reach	of	the	American	tax	authorities,	$1	trillion	at	last
count.	By	some	estimates,	almost	a	third	of	global	trade	is	between	units	of	the
same	company.	So	in	2009,	the	Treasury	decided	to	limit	the	tax	deductibility	of
expenses	 corporations	 incur	 within	 the	 U.S.	 to	 support	 foreign	 operations	 that
pay	no	American	tax.

Another	idea,	slowly	gaining	traction	at	the	UN,	is	to	set	up	a	rival	body	to	the
WTO	 called	 the	 WEO,	 or	 the	 World	 Environmental	 Organization.	 It	 would	 be
either	a	UN-mandated	body	or	 follow	the	pattern	of	 the	WTO	itself,	as	a	 treaty
signed	by	as	many	members	countries	as	can	be	persuaded	to	join.	It	would	need
the	same	enforcement	mechanisms	as	 the	WTO,	such	as	 trade	sanctions	against



offenders,	the	seizure	of	goods	produced	in	violation	of	global	standards,	and	all
the	other	ways	that	are	currently	used	to	punish	violators	of	trade	rules.

Other	useful	and	interesting	notions	include	better	scrutiny	of	the	major	credit
rating	 agencies	 that	 were	 so	 complicit	 in	 the	 2008	 meltdown,	 tougher	 rules
against	 incentives	 for	risk-taking	among	bankers,	and	tying	bankers’	bonuses	 to
long-term	performance.	Hedge	funds,	private-equity	firms,	and	other	parts	of	the
shadow	 banking	 system	 should	 be	 tightly	 regulated,	 and	 over-the-counter
derivatives	and	other	“structured	products”	prohibited	or	heavily	taxed.	The	“too
big	to	fail”	banks	should	be	split	up,	as	suggested	by	President	Obama,	effectively
restoring	what	was	 the	 orthodoxy	 about	 banks	 before	 the	 invention	of	 esoteric
financial	instruments	led	them	astray.	As	Mervyn	King,	governor	of	the	Bank	of
England,	has	prescribed,	 taxpayer	money	should	prop	up	only	 those	banks	 that
operate	 as	 utilities	 –	 running	 the	 payments	 system,	 taking	 deposits,	 making
productive	 investments.	Casino	operations	 like	proprietary	 trading,	 “investment
banking,”	currency	speculations,	and	the	rest	should	run	on	their	own,	to	live	and
die	by	their	own	hand,	with	no	guarantees	from	anyone.

In	 sum,	 multinationals	 should	 be	 brought	 under	 the	 rule	 of	 law,	 first	 by
acknowledging	 that	 they	 should	 be	 subservient	 to	 national	 parliaments.	 Then,
they	 should	 be	 required	 meet	 social	 obligations	 like	 health	 care	 and	 worker
security,	 and	 to	 acknowledge	 that	 governments	 can	 prefer	 local	 firms	 without
argument.

Further,	no	dispute	settlement	should	insist	on	changing	national	laws;	publicly
owned	enterprises	must	be	allowed	and	encouraged	in	competition;	government
must	 be	 allowed	 to	 nurture	 those	 local	 industries	 it	 chooses;	 outside	 entities
should	 not	 be	 allowed	 to	 own	 any	 aspects	 of	 the	 commons;	 pollution	must	 be
remedied	 before	 profits	 are	 taken;	 and	 the	 repatriation	 of	 profits	 may	 be
restricted.

Some	 of	 these	 reforms	 may	 be	 dismissed	 as	 “protectionism,”	 but	 they	 are
mostly	 just	 democratic	 common	 sense.	And	 some	may	 seem	draconian,	 though
they	are	less	so	than	those	the	WTO	currently	exercises	on	behalf	of	free	trade.

Hardly	anyone	is	against	trade,	or	against	globalization:	the	world	is	too	small
for	 inward-looking	and	isolated	nation	states.	When	pressed,	most	opponents	of
free	trade	are	not	against	either	the	freedom	or	the	trade,	but	against	its	current
distortions,	as	expressed	 in	 the	 transnational	powers	of	 corporations	and	 in	 the
grotesque	and	damaging	wash	of	rootless	speculation.	An	EU	poll	taken	in	2008
was	 revealing:	 66	 percent	 of	 respondents	 thought	 globalization	 was	 good	 for
corporations	but	not	for	people.

Free	 trade	 benefits	 everyone,	 provided	 it	 factors	 in	 the	 environment	 and
doesn’t	ignore	the	inbuilt	dichotomy	between	constant	growth	and	environmental
protection.	 Joseph	 Stiglitz,	 in	Globalization	 and	 its	 Discontents,	 makes	 the	main
point:	 globalization	 is	 a	 generally	positive	 force,	 but	 it	 has	 gone	wrong.	 It	was



captured	 by	 market	 fundamentalism,	 and	 its	 institutions,	 especially	 the	 IMF,
became	 arrogant	 and	 wrong-headed.	 But	 these	 defects	 can	 be	 fixed	 with
improved	 regulation,	 better	 governance,	 improved	 risk	 management,	 better
safety	nets,	and	a	more	flexible	response	to	crises.	Globalization	can	be	made	an
ally	of	the	environment.

Earlier,	 I	mentioned	how	 some	of	 the	 prescriptions	 to	 fix	 international	 trade
and	finance	would	emerge	from	ongoing	negotiations	at	Doha	and	the	increasing
clout	 of	 less-developed	 countries.	 They	 will	 also	 emerge	 from	 other	 forces	 at
work.	 The	 power	 of	 the	multinationals	will	 diminish	 as	 the	 economic	 case	 for
offshoring	 shrinks	 through	 radically	 increased	 transportation	 costs	 and	 the
consequent	 relocalizing	 of	 the	 industrial	 base,	 and	 through	 the	 diminution	 of
consumerism.	In	this	kind	of	world,	global-scale	production	becomes	inefficient	–
cheap,	 yes,	 but	 inefficient,	 for	 you	 cannot	 have	 mass	 production	 in	 niche
markets,	nor	can	you	have	personalized	services	at	mass	scales.

Over	 time,	 population	 stabilization,	 the	 emergence	 of	 a	 no-growth	 or	 slow-
growth	 economic	 system,	 and	 a	 more	 globalized	 democracy	 (interdependence
instead	of	dependence)	will	diminish	 the	distortions	and	help	 to	restore	equity.
Ricardo	 wasn’t	 wrong;	 the	 world	 just	 wasn’t	 ready	 yet.	 In	 a	 revised	 and
democratized	 system,	 with	 skeptical	 regulators	 keeping	 on	 eye	 on	 capital	 and
with	a	rebalanced	system,	a	diminished	but	still	globalized	trade	could,	 indeed,
lead	 to	 the	 peaceful	 coexistence	 he	 envisaged	 –	mutual	 dependence	 yielding	 a
better	understanding	of	the	trading	partner’s	character,	culture,	and	motivations.
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FIX	THE	ECONOMY	(4)
Private,	Public,	or	Future	Perfect?

“There	is	no	wealth	but	life.”

–	John	Ruskin,	poet	and	philosopher

I	GREW	UP	IN	A	SMALL	South	African	town	16,000	kilometers	and	more	than	100	years
away	 from	 America’s	 Wild	 West,	 but	 nevertheless	 watched	 many	 a	 cheap
Saturday	morning	movie	 set	 in	 the	 mesquite	 and	 chaparral	 of	 that	 mythically
violent	but	oddly	honorable	land.	They	mostly	had	similar	themes	–	honest,	hard-
working	 homesteading	 family	 set	 upon	 by	 a	 variety	 of	 villains,	 whether	 cattle
barons,	 railroad	 tycoons,	 “eastern”	mining	 companies,	 all	with	 armies	 of	 thugs
for	hire,	ready	to	drive	our	hero	off	his	land.	One	of	the	most	common	revolved
around	 the	hapless	prospector	 (usually	with	pickax	and	burro	or	mule	 to	 show
his	essential	poverty)	who	finds	a	rich	seam	of	gold,	somewhere	up	in	“them	thar
hills,”	but	never	gets	 to	stake	his	claim,	either	because	he	 is	killed	by	thugs	on
the	 way	 to	 the	 claims	 office,	 or	 because	 said	 thugs	 have	 filed	 ahead	 of	 him.
Everything	 usually	 worked	 out	 to	 the	 good	 by	 the	 end	 of	 the	 final	 reel;	 the
prospector	 (or	 if	 dead,	 his	 deserving	 family)	 vindicated,	 and	 villainous	mining
corporation	driven	off,	often	with	the	help	of	a	virtuous	senator	or	other	honest
politician.	An	 oddly	 anticapitalist	 saga,	 for	 the	America	 of	 the	 post–Depression
and	“I	Like	Ike”	years.	Unasked	was	a	simple	question:	Who	owns	the	gold	in	the
first	place?	The	answer	would	have	been,	whoever	finds	it	first.

I	was	reminded	of	those	long-ago	Saturday	mornings	at	the	Bijou	when	years
later	we	came	across	a	stranger	on	our	 land	 in	central	Ontario,	at	 the	southern
fringes	of	 the	Canadian	Shield.	That	 in	 itself	wasn’t	uncommon	–	hunters	often
crossed	 our	 land	 to	 get	 to	 the	 thousands	 of	 hectares	 of	Crown	 land	behind	us,
prime	 deer-hunting	 territory,	 and	 although	 we	 didn’t	 allow	 hunting	 on	 our
property,	it	was	courteous	in	Hastings	County	not	to	make	a	fuss,	provided	guns
weren’t	held	at	the	ready.	In	this	case,	though,	the	stranger	wasn’t	carrying	a	gun
but	 a	 geologist’s	 kit	 –	 sample	 bags,	 hammers,	 a	 variety	 of	 acids	 in	 bottles,
titration	 device,	 the	 lot.	He	was	 amiable	 enough.	He	was	 looking,	 he	 said,	 for
various	minerals,	 but	 especially	 uranium.	 The	mining	 company	 that	 had	 hired
him	 was	 interested	 in	 uranium,	 and	 it	 was	 known	 there	 were	 deposits	 in	 the
region.

“But	this	is	private	property!”	I	said.

He	looked	at	me	complacently.	“You	own	the	land,”	he	said,	“but	not	what	is



under	it.”
“And	if	you’re	trespassing?”

His	complacent	look	remained.	“I’m	licensed,”	he	said.	“You	can’t	keep	me	off.
I’m	allowed.”

This,	 it	 turned	out,	was	 true.	The	mining	company	had	 filed	 claims	covering
vast	 swaths	 of	 public	 and	 private	 land	 in	 Hastings	 County,	 and	 under	 those
claims	had	 the	absolute	 right	 (except	on	aboriginal	 land)	 to	 look	 for	what	was
plausibly	there	–	and	then	to	mine	it.

Later	still,	I	was	reminded	of	an	anecdote	told	me	by	Maurice	Strong,	who	had
recently	 chaired	 the	 Rio	 Conference	 on	 the	 Environment	 that	 had	 come	 to	 be
called	the	Earth	Summit.	Maurice,	and	a	company	he	controlled,	had	come	into
possession	 of	 one	 of	 Colorado’s	 historic	 cattle	 ranches,	 the	 1823	 grant	 to	 Luis
Maria	 Cabeza	 de	 Baca,	 still	 known	 as	 the	 Baca	 Grande	 Ranch,	 in	 Comanche
country	near	Crestone,	looking	out	on	the	Sangre	de	Cristo	mountains.	Among	its
other	assets,	the	ranch	happened	to	sit	on	top	of	one	of	the	west’s	great	untapped
aquifers.	Maurice’s	company	got	into	dispute	with	others	about	this	water.	First,
his	 opponents	 suspected	 he	 wanted	 to	 “mine”	 the	 water	 and	 ship	 it	 north	 to
Canada,	 a	 nice	 reversal	 of	 the	 conventional	 power	 politics	 between	 the	 two
countries.	Then,	when	it	became	clear	that	he	really	didn’t	want	to	do	anything
with	it,	claims	were	filed	by	other	parties	demanding	access.	The	legal	rationale
was	simple:	in	much	of	the	west,	water	rights	operate	under	the	“use	it	or	lose	it”
principle.	If	you	didn’t	use	the	water,	others	had	the	right	to	appropriate	it	and
use	it	themselves.	There	really	couldn’t	be	a	clearer	anticonservationist	ethic.

Who	 owned	 the	 gold	 that	 the	 prospectors	 found	 in	 all	 those	westerns?	Who
owned	the	uranium	under	our	property	in	Ontario?	Who	owned	the	water	under
Maurice	Strong’s	Baca	Grande	ranch?	The	answer	is,	no	one,	everyone,	anyone.

WHO	OWNS	NATURE?

The	 question	 can	 be	 extended	 indefinitely.	 Who	 owns,	 say,	 the	 natural	 gas
deposits	 that	 have	 lain,	 untapped,	 under	 the	 ocean	 near	 Sable	 Island,	 100
kilometers	from	my	house?	Who	owns	the	Gorgon	gas	field	under	Barrow	Island
off	Australia’s	west	 coast?	Who	owns	 the	methane	hydrate	deposits	 offshore	of
New	 Jersey?	 Who	 owns	 the	 limestone	 deposits	 under	 California’s	 central
coastlands	(deposits	that	yield	up	some	of	the	world’s	sublime	wines)?	Who	owns
the	great	boreal	 forests	of	Alaska,	Siberia,	Canada?	Who	owns	 the	 rocks	of	 the
earth?	Who,	indeed,	owns	the	air?	The	birds	of	the	air?	The	water?	The	oceans?
Fish	stocks?	Who	owns	the	whales?	Who	owns	nature?

And	then	another	set	of	questions,	about	another	kind	of	common	wealth.	Who
owns	 culture?	 Who	 owns	 languages,	 science,	 the	 accumulated	 genius	 of
technology?	Who	 owns	 history?	Who	 owns,	 in	 short,	 the	 human	 library?	Who



owns	it,	and	who	has	the	right	to	sell	it?

In	 an	 empty	world,	 these	questions,	 or	 at	 least	 the	ones	 about	nature,	 didn’t
much	 matter.	 Nature	 seemed	 inexhaustible.	 Still,	 natural	 philosophers,	 as
scientists	were	once	 called,	have	wrestled	with	 the	 issue	 for	millennia,	 as	have
political	authorities.	In	Roman	times,	the	senate	put	together	a	series	of	laws	that
classified	several	aspects	of	what	came	to	be	called	“the	commons”	as	explicitly
owned	by	the	people	collectively.	These	res	communes	(common	things)	included
water	 and	 the	 air,	 but	 also	 “bodies	 of	 water,”	 that	 is	 lakes	 and	 shorelines
generally.	Wild	animals,	as	opposed	 to	domesticated	ones,	were	 included.	After
the	Roman	Empire	collapsed,	overrun	by	what	the	Romans	were	pleased	to	call
barbarians,	 some	aspects	of	 the	 res	communes	 came	 into	 dispute	 –	 feudal	 lords,
and	then	kings,	claimed	to	control	them.	It	is	often	forgotten	that	Britain’s	Magna
Carta	was	not	just	a	political	document	constraining	the	king’s	powers,	but	also
an	economic	one,	stripping	away	the	sovereign’s	rights	to	forests	and	fisheries	as,
explicitly,	res	communes.	Some	of	 these	rights	persist	 in	curious	places.	 In	Nova
Scotia,	for	instance,	shorelines	are	withheld	from	private	ownership:	all	citizens
have	the	absolute	right	to	walk	on	and	use	the	shore	–	or	at	least	that	part	of	it
between	the	high	and	low	tide	levels	–	for	their	own	purposes.

The	implications	of	a	commons	is	that	since	no	one	owns	it,	anyone	can	use	it	–
and	pollute	it	–	at	no	charge.

THE	TRAGEDY	OF	THE	COMMONS

So	where	do	private	property	rights	stop?	How	best	to	treat	the	commons,	so	it
survives	 for	 the	 benefit	 of	 all?	How	best	 to	 allocate	 the	 profits	 that	 flow	 from
what	 exploitation	 is	 allowed?	 Private	 property	 is	 the	 engine	 of	 prosperity.
Common	property	is	the	backdrop	before	which	private	actors	perform.	Both	are
necessary.	So	an	answer	is	critical.	We	have	three	economic	sectors:	the	private
sector,	the	public	(or	state)	sector,	and	the	commons	sector.	Only	the	last	has	no
body	of	law	to	protect	it	and	no	accounting	systems	for	its	profits	or	losses.

So	the	question	becomes,	if	the	various	natural	systems	of	the	earth,	especially
the	air,	 the	water,	 the	 land	and	 its	minerals,	and	the	complex	 life	systems	they
sustain,	are	indeed	“the	commons,”	how	do	we	guard	against	the	“tragedy	of	the
commons”?	 If	 no	 one	 owns	 the	 resource	 and	 anyone	 can	 use	 it,	 how	 do	 we
protect	it	from	depletion?

The	phrase	“tragedy	of	the	commons”	owes	its	origins	to	Garrett	Hardin’s	essay
of	the	same	name	in	Science	magazine	in	1968,	though	the	notion	of	a	social	trap
involving	 a	 conflict	 between	 individual	 interests	 and	 the	 common	 good	 goes
back,	at	 least,	 to	Aristotle.	 In	recent	years,	 this	 trap	seems	to	have	had	entirely
practical	applications	–	codfish	stocks	in	the	North	Atlantic	disappeared	because
of	 it,	 and	 more	 recently	 bottled	 water	 suppliers	 have	 come	 under	 fire	 for



depleting	aquifers.	Hardin’s	main	intent	was	not	really	to	discuss	the	commons	at
all,	 but	 to	 deal	 with	 the	 issue	 of	 overpopulation,	 as	 he	 saw	 it.	 That	 issue
represented,	he	said,	the	kind	of	problem	to	which	there	is	no	technical	solution	–
that	 is,	 a	 problem	 that	 cannot	 be	 resolved	 by	 tweaking	 (or	 even	 inventing)
science	or	technology.

“The	tragedy	of	the	commons	develops	in	this	way,”	Hardin	wrote.
Picture	a	pasture	open	to	all.	It	is	to	be	expected	that	each	herdsman	will	try	to	keep	as	many	cattle	as
possible	 on	 the	 commons.	 Such	 an	 arrangement	 may	 work	 reasonably	 satisfactorily	 for	 centuries
because	tribal	wars,	poaching,	and	disease	keep	the	numbers	of	both	man	and	beast	well	below	the
carrying	capacity	of	the	land.	Finally,	however,	comes	the	day	of	reckoning,	that	is,	the	day	when	the
long-desired	goal	of	social	stability	becomes	a	reality.	At	this	point,	the	inherent	logic	of	the	commons
remorselessly	 generates	 tragedy.	 As	 a	 rational	 being,	 each	 herdsman	 seeks	 to	 maximize	 his	 gain.
Explicitly	or	 implicitly,	more	or	 less	 consciously,	he	asks,	 “What	 is	 the	utility	 to	me	of	 adding	one
more	 animal	 to	my	herd?”	This	 utility	 has	 one	negative	 and	one	positive	 component.	 The	positive
component	is	a	function	of	the	increment	of	one	animal.	Since	the	herdsman	receives	all	the	proceeds
from	the	sale	of	the	additional	animal,	the	positive	utility	is	[obvious].	The	negative	component	is	a
function	 of	 the	 additional	 overgrazing	 created	 by	 one	more	 animal.	 Since,	 however,	 the	 effects	 of
overgrazing	are	 shared	by	all	 the	herdsmen,	 the	negative	utility	 for	any	particular	decision-making
herdsman	is	only	a	fraction	[of	the	burden]	…	The	rational	herdsman	concludes	[from	this]	that	the
only	 sensible	 course	 for	 him	 to	 pursue	 is	 to	 add	 another	 animal	 to	 his	 herd.	 And	 another,	 and
another	 …	 But	 this	 is	 the	 conclusion	 reached	 by	 each	 and	 every	 rational	 herdsman	 sharing	 a
commons.	Therein	is	the	tragedy.	Each	man	is	locked	into	a	system	that	compels	him	to	increase	his
herd	without	limit,	in	a	world	that	is	limited.	Ruin	is	the	destination	toward	which	all	men	rush,	each
pursuing	his	own	best	interest	in	a	society	that	believes	in	the	freedom	of	the	commons.	Freedom	in	a
commons	brings	ruin	to	all.1

The	rest	of	Hardin’s	essay	concerned	itself	with	his	main	preoccupation,	the	need
to	 end	 a	 “commons”	 in	 human	 breeding;	 population	 control	was,	 after	 all,	 his
main	 point.	 But	 this,	 his	 general	 argument	 about	 the	 commons,	 was	 widely
accepted	 by	 economists	 and	 free-market	 enthusiasts.	 The	 solution	 to	 the
dilemma,	it	seemed	obvious,	was	privatization,	the	enclosure	of	the	commons.

But	it	is	not	obvious.	Hardin’s	theory	was	poppycock,	and	widely	adopted	only
because	 it	 seemed	 to	 convey	 the	 essence	 of	 free-market	 competition.	 It	 was	 a
truly	corporatist	view.	The	main	error	was	to	adopt	a	key	proposition	of	the	free
market,	and	of	Adam	Smith,	that	man	is	a	rational	being	who	always	acts	in	his
own	best	interests,	and	then	to	assume	that	those	interests	automatically	involved
the	multiplication	 of	 personal	 assets.	 But	what	 Hardin	was	 describing	was	 not
rational	behavior	–	it	was	the	purest	selfishness.	And	there	is,	after	all,	a	crucial
difference.	 A	 rational	 being,	 faced	with	 a	 dilemma	 of	 the	 commons,	would	 be
able	to	calculate	long-term	prospects	and	conclude,	rationally,	that	some	sort	of
short-term	limit	arrived	at	through	negotiation	would	be	in	his	own	interests.	In
other	words,	in	the	context	of	a	limited	commons,	cooperation	is	a	more	rational
decision	than	independence.	Hardin	derived	his	views	from	biology	–	he	wasn’t



an	economist	–	and	preferred	a	hard-line	version	of	Darwinism	called	survival	of
the	 fittest.	But	“fit”	was	 interpreted	narrowly	and	stripped	of	 its	 social	context.
Hardin	simply	assumed	that	when	men	came	together	without	rules,	violence	or
conflict	ensued.	He	had	no	knowledge	of	the	equally	Darwinist	view	that	natural
selection	 could	 just	 as	 easily	 select	 for	 mutual	 cooperation	 as	 for	 continual
warfare,	a	view	that	has	been	gaining	credence	among	biological	evolutionists	in
the	 past	 few	 decades.	 He	 took	 no	 account,	 therefore,	 of	 the	 human	 ability	 to
develop	rules	for	accessing	and	using	common	resources.

Those	North	Atlantic	codfish	stocks	and	aquifers	mentioned	earlier	seem	good
examples	of	how	the	commons	really	did	turn	into	tragedy.	But	their	plausibility
falls	 away	on	 closer	 examination.	The	 cod	 fishery	was	 a	 failure	 of	 government
policy,	 not	 of	 the	 commons.	 Fishermen	 were	 given	 licenses	 and	 quotas,	 the
quotas	based	on	advice	from	marine	scientists	and	often	ignored.	Self-government
of	 the	 fishery	was	never	contemplated	or	authorized.	Worse,	policy	encouraged
massive	 industrial	 operations	 over	 the	more	 sustainable	 small-boat	 fishery,	 and
with	some	dramatic	exceptions	staged	largely	for	political	reasons	failed	to	deal
with	foreign	fishing	fleets.	In	the	case	of	the	aquifers,	that	too	was	a	regulatory
failure.

Cooperation,	when	 you	 look	 for	 it,	 is	 not	 hard	 to	 find.	 Fishermen	 in	 several
places	have	banded	 together	 to	 set	 sustainable	 catch	quotas.	The	 same	 thing	 is
true	in	the	rice	paddies	of	the	Philippines,	in	the	Swiss	Alpine	pasturelands,	the
Maine	 lobster	 fishery,	 the	Pacific	haddock	fishery,	and	many	other	places.2	The
case	could	even	be	made	that	as	long	as	settled	communities	remain	intact,	the
commons	flourishes.	The	community	merely	needs	to	be	enabled	to	protect	it.

DON’T	FORGET	THE	INTANGIBLE	COMMONS

A	 few	years	 ago	 the	 satirical	weekly	The	Onion	 published,	 deadpan,	 a	 piece	 of
news:	 “In	 what	 CEO	 Bill	 Gates	 called	 ’an	 unfortunate	 but	 necessary	 step	 to
protect	our	intellectual	property	from	theft	and	exploitation	by	competitors,’	the
Microsoft	 Corporation	 patented	 the	 numbers	 one	 and	 zero	…	With	 the	 patent,
Microsoft’s	 rivals	 are	 prohibited	 from	 manufacturing	 or	 selling	 products
containing	zeroes	and	ones	–	 the	mathematical	building	blocks	of	all	 computer
languages	and	programs	–	unless	a	royalty	fee	of	10	cents	per	digit	used	is	paid	to
the	software	giant.”

Ridiculous,	 yes?	 Then	 what	 to	 make	 of	 a	 real	 Microsoft	 patent	 …	 for
conjugating	 verbs?	 The	 corporation	 really	 did	 employ	 a	 clutch	 of	 software
designers,	 lobbyists,	 and	patent	 lawyers	 to	put	 forward	U.S.	Patent	Application
20060195313,	with	the	following	abstract:	“A	verb	conjugating	system	allows	a
user	to	input	a	form	of	a	verb	and	display	the	verb	forms.	The	verb	conjugating
system	allows	 the	user	 to	 input	 the	 infinitive	 form	or	 non-infinitive	 forms	of	 a
verb.	When	a	user	 inputs	 a	non-infinitive	 form	of	 a	 verb,	 the	 verb	 conjugating



system	 identifies	 a	 corresponding	 base	 form	 of	 the	 verb.	 The	 verb	 conjugating
system	 then	 uses	 the	 base	 form	 to	 retrieve	 and	 display	 the	 verb	 forms	 for	 the
verb.	The	verb	conjugating	system	may	highlight	 the	non-infinitive	 form	of	 the
verb	within	the	displayed	verb	forms	to	assist	the	user	in	locating	the	verb	form
of	interest.”

As	 these	 examples	 indicate,	 it’s	 not	 just	 fish,	 fowl,	 or	 forest	 that	 constitute
common	 wealth.	 But	 the	 intellectual	 commons,	 the	 human	 library	 in	 all	 its
glorious	diversity,	is	different	in	two	fundamental	ways	from	the	commons	of	the
material	world.	First	of	all,	it	is	often	less	tangible.	Of	course,	sometimes	it	seems
tangible,	 in	 the	 form	 of	 books,	 or	 sculpture,	 or	 polycarbonate	 disks	 of	 video
images,	 or	 magnetic	 codes	 on	 a	 hard	 drive.	 But	 that’s	 just	 an	 illusion.	 The
physical	 objects	 are	 mere	 symbols	 of	 intellectual	 endeavor.	 The	 other	 way	 it
differs	 is	 that	 the	 physical	 commons	 is	 a	 gift	 of	 the	 planet;	 the	 intellectual
commons	is	a	product	of	human	creation,	invention,	and	discovery,	accumulated
over	generations.

Our	patent	and	copyright	laws	have	evolved	to	try	to	codify	and	regulate	these
differences.	 But	 the	 laws	 have	 been	 captured	 by	 a	 corporate	 system	 that	 tries,
illegitimately,	to	monetize	them	and	thus	to	profit,	abetted	by	a	whole	industry
of	 patent	 and	 copyright	 lawyers.	 The	 system	 is	 out	 of	whack,	 and	 needs	 to	 be
brought	back	in	line	with	a	global	effort	to	equalize	opportunity	and	encourage
open	inquiry.

Consider	a	couple	of	recent	patents.

Life	forms,	even	existing	life	forms,	have	been	successfully	patented.	One	is	an
immuno-deficient	 strain	 of	 mouse	 called	 NOG	 –	 a	 strain	 that	 arose	 through
spontaneous	mutation,	not	through	any	artifice	of	man	–	that	has	been	patented
in	 the	 U.S.	 by	 a	 Japanese	 lab,	 the	 Central	 Institute	 for	 Experimental	 Animals.
That	institute	has	sued	the	Jackson	Laboratory	in	Bar	Harbor,	Maine,	for	patent
infringement,	 notwithstanding	 that	 the	 Jackson	 lab	 is	 nonprofit,	 and	 has
developed	more	than	400	strains	of	mice	of	its	own	(including	one	very	similar
called	NSG)	that	it	has	made	freely	available	to	anyone	who	wants	to	use	them.

Human	genes	can	now	be	“owned”	by	private	corporations.	Indeed,	the	genes
BRCA1	 and	 BRCA2,	 which	 are	 linked	 to	 inherited	 cases	 of	 breast	 cancer,	 are
controlled	by	a	Utah	company	called	Myriad	that	charges	$3,000	for	diagnostic
tests	–	even	though	the	research	that	 identified	the	genes	was	paid	 for,	at	 least
partly,	with	public	money.	(In	April	2010	some	–	but	not	all	–	of	Myriad’s	patents
were	overturned	in	a	court	case	in	part	sponsored	by	the	American	Civil	Liberties
Union,	finally	casting	some	doubt	on	the	absurd	notion	that	strands	of	DNA	can
be	privately	owned.	In	October	2010,	the	U.S.	Justice	Department	filed	an	amicus
brief	 asserting	 that	 human	 and	 other	 genes	 should	 no	 longer	 be	 elegible	 for
patents	 –	 thereby	 contradicting	 the	 long-standing	practices	of	 the	Patent	Office
and	National	Institutes	of	Health.)



In	 2009,	 the	 U.S.	 Supreme	 Court	 agreed	 to	 hear	 an	 appeal	 by	 two
entrepreneurs	whose	patent	application	had	been	twice	rejected,	including	once
by	 the	 federal	 circuit	 court	 of	 appeals.	 The	 aggrieved	 plaintiffs,	 Bernard	 Bilski
and	 Rand	Warsaw,	 had	 wanted	 to	 patent	 an	 idea	 for	 buying	 and	 selling	 bulk
materials,	such	as	coal,	while	hedging	their	bets	with	contracts	at	different	prices,
a	 scheme	 similar	 to	 trading	 systems	 used	 for	 decades	 by	 literally	 hundreds	 of
stock	market	players.	A	report	in	Legal	Times	describes	the	case:	“The	U.S.	Court
of	Appeals	for	the	Federal	Circuit	[agreed	with	the	Patent	Office]	that	a	process
for	predicting	and	hedging	risk	in	commodities	markets	did	not	deserve	a	patent,
because	 it	 was	 not	 tied	 to	 a	 machine,	 and	 did	 not	 result	 in	 a	 physical
transformation.”	 The	 ruling,	 Legal	 Times	 said,	 “sent	 ripples	 through	 the	 IP
[information	 processing]	 world,	 with	 critics	 saying	 the	 decision	 would	 slow
innovation	 in	 the	areas	of	 information	technology	and	financial	 services,	where
patents	 are	 sought	 –	 and	 had	 been	 granted	 –	 for	 new	 processes	 that	 are	 less
tangible	than	a	physical	invention.”	The	Supreme	Court	affirmed	the	decision	of
the	lower	court.

In	2010	the	controversy	stirred	up	again	when	someone	tried	to	patent	deep-
fried	beer,	to	much	derision.	Much	worse	than	that,	the	cofounder	of	Microsoft,
Paul	Allen,	filed	for	patents	on	a	raft	of	common-sense	Internet	experiences,	such
as	suggestions	for	further	reading	to	a	news	article.	He	was	widely	criticized	for
“patent	trolling”	(filing	for	patents	not	to	protect	an	invention	but	to	profit	from
others’	use	of	 it),	but	the	real	quibble	should	have	been	with	such	things	being
patentable	at	all.

As	 originally	 conceived,	 patents	 were	 a	 public	 benefit	 indirectly	 applied,	 by
trading	off	the	benefit	of	incentive	for	inventors	(allowing	them	to	recoup	money
they	might	have	spent	in	developing	their	ideas,	and	to	reward	them	for	having
the	 idea	 in	 the	 first	 place)	 against	 the	 harm	 to	 innovation	 done	 by	 preventing
others	 from	 developing	 variants,	 and	 thus,	 in	 aggregate,	 forwarding	 scientific
progress.	Protecting	inventions	for	a	limited	period	would	therefore	“incentivize”
others	 to	 innovate	 too,	 “to	 add	 the	 fuel	 of	 interest	 to	 the	 fire	 of	 genius,”	 as
Abraham	Lincoln	put	it.	Monopoly	is	a	downside	hazard.

However,	 the	 system	soon	went	off	kilter.	Thomas	Edison,	 for	 example,	used
his	 broad	 patent	 on	 the	 light	 bulb	 to	 prevent	 competitors	 improving	 on	 his
device,	eventually	driving	them	out	of	business.	The	Wright	brothers	patented	the
airplane,	 and	 were	 only	 bullied	 into	 relinquishing	 their	 rights	 by	 a	 federal
government	facing	an	imminent	world	war.

Patents	 on	 drugs	 are	 the	 most	 contentious	 of	 all.	 Why	 is	 it	 acceptable	 for
anyone	to	restrict	access	to	any	drug	if	using	the	medication	could	save	lives?	A
prime	 example	 is	 the	 expensive	 drugs	 used	 to	 control	 AIDS.	 The	 U.S.	 drug
company	Gilead	Sciences	makes	Tenofovir,	a	useful	AIDS	cocktail	that	costs	more
than	$5,700	per	patient	per	year;	an	Indian	knockoff	company	makes	a	generic
copy	of	the	same	drug	for	less	than	$800.	Who	is	right?	Gilead	sued	the	Indian



company,	 Cipla,	 but	 lost	 in	 the	 Indian	 courts,	 which	 are	 notoriously	 relaxed
about	 patent	 rules.	 Cipla	 has	 now	 gone	 further,	 combining	 drugs	 from	 three
different	 companies	 under	 three	 different	 patents	 into	 one,	 thereby	 creating	 a
simpler	 regime	 for	 patients,	 and	 a	 much	 cheaper	 one.	 The	 head	 of
GlaxoSmithKline,	 the	 biggest	 drug	 company	 in	 the	 world,	 has	 called	 Yusuf
Hamied,	the	head	of	Cipla,	a	“pirate”;	Hamied	retorts	that	GSK	is	a	“global	serial
killer”	for	its	high	prices.

There’s	no	doubt	that	expensive	Western	drugs,	rolled	out	cheaply	through	the
developing	 world,	 would	 save	 literally	 thousands,	 maybe	 millions	 of	 lives.
Against	 this,	what	 –	money?	The	 socially	utilitarian	 choice	 seems	obvious.	Ben
Goldacre,	from	whose	Guardian	column	these	examples	are	drawn,	analyzed	the
issue	succinctly:	“Drug	patents	are	a	 fascinating	tradeoff	between	the	benefit	of
incentive,	and	the	harm	to	innovation.	It	takes	about	$800	million	and	10	years
to	bring	a	drug	to	market:	during	this	time	you	make	no	money,	and	your	drug
could	fail	at	any	stage.	As	a	sweetener,	after	this,	you	have	5	years	of	being	the
sole	 manufacturer	 to	 recoup	 your	 costs	 and	 make	 a	 profit.”	 Other	 significant
benefits	 of	 protecting	 ideas	 in	 this	 way	 allow	 smaller	 companies	 and	 even
individuals	 to	 negotiate	 outside	 investment	 and	 so	 develop	 their	 possibly
beneficial	 theories.	No	one	would	argue	with	 the	“recoup	your	costs”	 line.	 It	 is
with	 the	notion	of	profit	 that	 ethical	unease	 sets	 in.	What	kind	of	 profit?	How
much	is	too	much?	Is	it	okay	for	the	big	drug	companies	to	make	enough	money
to	 pay	 their	 high	 officers	 multimillion-dollar	 salaries?	 When	 does	 another
dividend	payout	trump	discounting	a	drug	to	the	poor?

Copyright	law	is	similar,	but	different.	It’s	hard	to	see	the	pressing	social	utility
bound	up	in	copyright	–	it	is	not	a	life-and-death	issue	if	people	are	deprived	of
the	right	 to	copy	Mickey	Mouse.	The	underlying	principle	of	copyright	 is,	or	at
least	should	be,	to	encourage	human	creativity	and	the	free	flow	of	ideas,	and	to
bring	the	maximum	amount	of	 information	to	 the	maximum	number	of	people.
En	passant,	social	justice	would	argue	that	creators	should	be	rewarded	for	what
they	do,	so	as	to	encourage	them	and	others	to	do	it	again	and	more,	but	except
to	the	often	penniless	creators	themselves,	that’s	really	a	legal	side	issue.

Like	 patents,	 copyright	 has	 gotten	 out	 of	 whack.	 It	 has	 been	 captured	 by
corporate	interests,	and	no	longer	serves	the	purpose	for	which	it	was	intended,
which	was	 to	 benefit	mankind,	 not	 just	 one	 individual.	 These	 distortions	 have
had	 some	 patently	 ludicrous	 consequences.	 The	 Walt	 Disney	 Corporation	 has
been	able	to	threaten	an	English	stonemason	with	a	copyright	infringement	suit
for	 carving	Winnie	 the	Pooh	on	 a	headstone	 at	 the	 request	 of	 the	parents	 of	 a
stillborn	child.	ASCAP	has	considered	 itself	 entitled	 to	 threaten	 the	Girl	Guides
with	a	 fine	and	 jail	 time	 if	 they	continued	 to	 sing	 songs	 like	“Happy	Birthday”
around	 the	 campfire	 without	 a	 license.3	 The	 photographer	 Annie	 Liebowitz,
strapped	 for	 cash,	 found	 herself	 obliged	 to	 pledge	 her	 rights	 to	 her	 work	 as
collateral	for	a	loan	that	was	then	called,	with	the	rights	now	adhering	to	a	loan
company.	And	music	corporations	have	persuaded	legislators	that	they	somehow



have	 “property	 rights”	 in	 the	 intellectual	 works	 of	 others,	 which	 then	 allows
them	 to	 brand	users	 as	 thieves	 or	 pirates.	 Jammie	Thomas,	 a	Native	American
mother	of	four	in	Duluth,	Minnesota,	was	ordered	to	pay	Capitol	Records	$1.92
million	for	peer-to-peer	file	sharing	of	24	songs.

We	 need,	 therefore,	 to	 devise	 a	 patent	 and	 copyright	 system,	 an	 intellectual
commons,	 that	 speaks	more	 to	 human	 culture	 than	 to	 the	 individual.	 Creators
must	be	 rewarded,	but	 their	 creation	must	contribute	 something	 to	 the	 species’
historical	 memory.	 Perhaps	 the	 simplest	 remedy	 is	 the	 one	 Herman	 Daly
proposed	 in	 a	 speech	 to	 the	 U.K.	 Sustainability	 Commission	 in	 2008:	 after	 a
narrowly	 specified	 time	 frame,	 remove	 all	 price	 barriers	 to	 “nonscarce”
intellectual	 capital	 –	 including	 royalties	 to	 patent	 and	 copyright	 holders	 –
barriers	 “that	 often	 prevent	 developing	 countries	 from	 accessing	 the	 clean
technologies	critical	to	sustainable	growth.”

THE	IDEA	OF	THE	TRUST

Both	 the	 intellectual	 and	 material	 commons	 remain	 human	 constructs,	 ideas
rather	 than	 objective	 facts.	 Like	 other	 property	 rights,	 the	 commons	 is	 an
instrument	 of	 community	 life,	 designed	 to	 codify	 relations	 among	 individuals.
Many	 other	 kinds	 of	 property	 exist:	 private	 and	 public	 property,	 marital	 joint
property,	partnerships,	cooperatives,	and	more.	Pension	mutual	funds,	customer
stock	 ownership	 plans,	 “nonprofit”	 businesses,	 and	 municipally	 chartered
development	corporations	are	other	structures	for	sharing	gain.	Most	of	these	are
enshrined	 in	 law,	but	 “the	 commons”	 is	 the	 exception,	 being	 embedded	 in	 law
only	indirectly,	in	the	idea	of	a	trust.	And	only	the	commons	is	totally	inclusive,
leaving	no	one	out.

Trusts,	 generally,	 maintain	 some	 of	 the	 same	 rights	 as	 private	 property,
specifically	protections	from	expropriation	and	misuse.	The	difference	is	that	they
are	generally	maintained	for	the	longer	haul	–	including	future	generations.	For
example,	 the	 government	of	Nova	Scotia	holds	 the	province’s	 coastline	 in	 trust
for	 the	 people,	 with	 the	 implied	 directive	 to	 maintain	 it	 for	 the	 future.	 Some
trusts	are	quasi-governmental,	and	some	entirely	private.	The	Nova	Scotia	Nature
Trust,	 which	 arranges	 “easements”	 to	 private	 property	 that	 give	 the	 owners
beneficial	 tax	 arrangements	 on	 the	 one	 hand	 and	 prevents	 the	 land	 being
developed	 on	 the	 other,	 is	 an	 example	 of	 the	 government-enabled	 trust.	 The
Alaska	Permanent	Fund,	made	briefly	famous	by	Sarah	Palin,	is	an	example	of	a
trust	 that	 repays	 the	 citizens	 of	 the	 jurisdiction	 in	 which	 it	 operates.	 An
innovative	example	of	a	private	trust	is	New	England’s	Equity	Trust	Fund,	which
exists	to	preserve	farmland	and	to	make	it	available	to	young	farmers	unable	to
afford	market	prices	for	productive	land.

These	 spontaneous	 eruptions	 of	 commonality	 have	 come	 to	 seem,	more	 and
more,	a	sensible	way	of	reorganizing	the	economy.	Among	ecological	economists



and	political	 scientists,	 the	“commons	 sector”	 is	 changing	 to	a	new	notion	of	a
complete	 third	 economic	 sector,	 the	 trust	 sector.	 Trusts	 can	 be	 scaled	 up	 to
national	and	even	global	levels,	but	also	work	very	well	on	the	level	where	the
idea	of	the	commons	has	always	resided,	in	small	communities.	Trustees	operate
in	the	same	way	as	trustees	of	a	will	do	now,	with	a	fiduciary	duty	to	maintain
the	 estate	 for	 the	 beneficial	 use	 of	 the	 inheritors,	 except,	 in	 this	 case,	 the
inheritors	 would	 include	 future	 generations.	 In	 this	 way,	 a	 trust	 sector	 could,
finally,	include	all	the	natural	and	social	capital	assets	that	are	currently	ignored
or	discounted	by	economic	markets.

The	idea	was	succinctly	laid	out	by	Robert	Costanza	and	his	colleagues	in	the
essay	“Toward	a	New	Sustainable	Economy”:
What	is	needed	is	a	third	way	to	propertize	these	resources	without	privatizing	them.	Several	new	(and
old)	 common	 property	 rights	 systems	 have	 been	 proposed	 to	 achieve	 this	 goal,	 including	 various
forms	of	common	property	trusts.	The	role	of	government	also	needs	to	be	reinvented.	In	addition	to
government’s	role	in	regulating	and	policing	the	private	market	economy,	it	has	a	significant	role	to
play	in	expanding	the	“commons	sector,”	that	can	propertize	and	manage	nonmarketed	natural	and
social	capital	assets.	It	also	has	a	major	role	as	facilitator	of	societal	development	of	a	shared	vision	of
what	a	sustainable	and	desirable	future	would	look	like.4

Like	Costanza,	Peter	Barnes	(in	Capitalism	3.0)	also	argues	for	“propertization,”
his	main	point	being	to	fix	capitalism’s	“operating	system”	by	adding	a	commons
sector	 to	 balance	 the	 corporate	 sector;	 this	 trust	 sector	would	 provide	 virtuous
feedback	loops	not	only	for	future	generations	but	for	nonhuman	species	and	the
natural	world	–	it	would,	“offset	the	corporate	sector’s	negative	externalities	with
positive	externalities	of	comparable	magnitude.”5

But	in	practice,	what	does	this	mean?	And	how	would	it	work?

Take	 one	 example	 of	 a	 commons,	 the	 air.	 Currently,	 protection	 of	 the
atmosphere	is	done	through	assorted	pieces	of	national	legislation	like	the	Clean
Air	Act	in	the	U.S.,	and	these	have	worked,	though	not	very	efficiently.	Costanza
and	Barnes	extend	this	notion.	What	if	a	common	assets	trust	was	set	up,	called
the	Earth	Atmospheric	 Trust,	which	would	 be	 administered	 by	 trustees	 serving
long	terms,	whose	mandate	would	specifically	be	to	hold	the	air	 in	trust	 for	all
citizens,	present	and	future?	This	 trust	would	administer	a	global	cap-and-trade
system	 for	 pollutants	 and	 noxious	 emissions.	 So	 far,	 so	 conventional.	 Emission
permits	would	be	auctioned	off,	and	trading	both	permitted	and	encouraged;	the
cap	would	be	reduced	over	time,	to	stabilize	concentrations	of	greenhouse	gases
in	the	atmosphere	at	a	level	equivalent	to	450	parts	per	million	of	CO2.	Also	so
far,	so	conventional.

But	 then	…	deposit	all	 the	 revenue	 from	these	auctions	 into	 the	 trust,	which
would	 subsequently	 return,	 say,	 half	 the	 money,	 directly	 (that	 is,	 not	 through
governments)	to	all	the	people	on	Earth,	as	an	annual	payment,	a	kind	of	Earth
dividend	–	a	mutual	fund	with	one	share	for	one	person.	(At	an	auction	price	of



$80	a	ton,	the	trust’s	total	annual	revenues	would	be	$3.6	trillion,	or	a	little	more
than	 $250	 per	 person.	 This	 wouldn’t	 benefit	 the	 rich	 much,	 but	 it	 would	 be
significant	to	the	poor,	many	of	whom	are	living	on	less	than	$500	a	year.)	The
other	half	of	the	money	would	be	invested	in	ecologically	useful	projects,	such	as
research	 into	 new	 energy	 sources,	 or	 payments	 for	 ecosystem	 services	 such	 as
carbon	 sequestration.6	 All	 through	 the	 process,	 the	 trustees’	 prime	 mandate
would	 be	 to	 preserve	 the	 ecosystem	 for	 future	 generations,	 not	 to	 maximize
revenues.

Precedents	 exist.	 For	 example,	 the	 influential	 CGIAR	 (Consultative	Group	 on
International	 Agricultural	 Research)	 is	 a	 voluntary	 body	 with	 far-reaching
influence	over	a	host	of	topic-specific	institutions	such	as	the	International	Rice
Research	 Institute	 in	 the	 Philippines.	 Late	 in	 2009	 at	 a	 general	 meeting	 in
Washington,	 the	 delegates	 to	 CGIAR,	 representing	 donors,	 countries,
international	foundations,	and	development	organizations,	voted	to	convert	from
a	 voluntary	 association	 into	 a	 legal	 entity	 with	 a	 trust	 fund,	 to	 enable	 it	 to
enforce	global	priorities.7

Many	 nations	 already	 have	 some	 rudimentary	 trust	 law	 on	 the	 books,
particularly	in	Europe,	where	the	idea	of	protecting	the	commons	has	a	venerable
history.	 In	the	U.S.,	 the	Supreme	Court	framed	a	public	trust	doctrine	in	 Illinois
Central	 Railroad	 Co.	 v.	 Illinois,	 in	 1892,	 giving	 it	 two	 main	 components:	 it
prevented	states	from	giving	private	persons	control	over	the	beds	and	banks	of
navigable	waters,	and	hence	control	over	the	waters	themselves.	Second,	it	really
preserved	only	three	public	uses	of	navigable	waters	–	navigation,	commerce,	and
fishing.	 Note	 that	 it	 doesn’t	 therefore	 protect	 the	 fish	 –	 it	 only	 insists	 on	 the
public,	 as	 opposed	 to	 private,	 right	 to	 fish.	Only	California	 and	Hawaii,	 in	 the
U.S.,	have	taken	this	doctrine	further	to	protect	the	resource	itself.	Vermont	may
go	 further	 yet.	 A	 draft	 bill	 introduced	 in	 the	 Vermont	 Senate	 in	 2010	 would
establish	a	common	assets	trust,	managed	by	a	board	of	trustees,	with	a	binding
mandate	 to	 assign	 present	 and	 future	 generations	 explicit	 property	 rights	 to
certain	resources	–	water,	wetlands,	air,	and	airwaves.	“If	this	legislation	passes,
if	 you	 want	 to	 use	 one	 of	 these	 assets	 you	 will	 have	 to	 compensate	 the
commons,”	 says	 Joshua	 Farley	 of	 the	 Gund	 Institute,	 which	 helped	 draft	 the
legislation.

A	WHOLE	TRUST	SECTOR

As	Barnes’s	title	Capitalism	3:0	suggests,	this	idea	isn’t	new,	only	radical.	It	goes
beyond	 ecosystem	 protection	 into	 social	 constructs	 –	 it	 is	 a	 way	 of	 remaking
corporatism.	Thus,	it	speaks	directly	to	the	old	Roman	idea	of	the	res	communes,
but	also	harks	back	to	the	firebrand	Tom	Paine,	who	even	before	the	American
Revolution	had	proposed	a	national	 fund	 that	would	achieve	 two	goals,	one	of
them	 the	modern	 idea	 of	 social	 security.	 It	would	 pay	 “to	 every	 person,	when



arrived	at	 the	age	of	 twenty	one	years,	 the	 sum	of	 fifteen	pounds	sterling,	as	a
compensation	 in	 part	 for	 the	 loss	 of	 his	 or	 her	 natural	 inheritance,	 by	 the
introduction	of	the	system	of	landed	property.	Also,	by	the	sum	of	ten	pounds	per
annum,	during	life,	to	every	person	now	living,	of	the	age	of	fifty	years,	and	to	all
others	as	they	shall	arrive	at	that	age.”

Barnes	has	carried	this	idea	further.	He	has	proposed	more	than	just	a	series	of
ecosystem	trusts	 that	would	protect	water,	 forests,	habitat	of	other	species,	and
other	aspects	of	the	commons.	In	addition	to	these	would	be	a	series	of	what	he
calls	 “economic	 birthrights”	 that	 would	 carry	 the	 trust	 idea	 deep	 into	 social
policy.	His	most	ingenious	idea	is	a	startup	fund	for	all	children,	based,	as	he	puts
it	 a	 little	 cheekily,	 on	 the	 revenue-recycling	 system	 of	 professional	 sports.
Winning	“teams,”	in	this	case	the	wealthy,	would	place	money	into	the	Children’s
Opportunity	 Trust,	 there	 to	 be	 divided	 and	 passed	 on	 to	 previously	 losing
“teams,”	 the	 nation’s	 children,	 “so	 the	 next	 round	 of	 play	 can	 be	 more
competitive.”	It	could	be	done	through	what	he	calls	an	intergenerational	transfer
tax,	 replacing	 inheritance	 taxes.	 “I	 like	 to	 think,”	 he	 says,	 even	more	 cheekily,
“that	the	contributors,	millionaires	and	billionaires,	will	feel	less	resentful	about
repaying	their	debts	to	society	if	their	repayments	go	directly	to	children	rather
than	 to	 the	 Internal	 Revenue	 Service.	 It	 is	 a	 kind	 of	 venture	 capital	 fund	 that
makes	startup	investments	in	American	children	…	In	this	case,	the	winners	will
have	a	lifetime	to	enjoy	their	wealth,	rather	than	just	a	single	season.	When	they
depart,	half	 their	estates,	 say,	could	be	passed	 to	 their	own	children,	while	 the
other	half	would	be	distributed	among	all	 children.	Under	 this	plan,	no	money
would	 go	 to	 the	 government.	 Instead,	 every	 penny	 would	 go	 back	 into	 the
market,	through	Individual	Inheritance	Accounts.”8

Obviously,	 these	 trusts,	 even	 the	 less	 intrusive	 ecosystem	ones,	would	 face	 a
difficult	political	ride.	As	Costanza	et	al.	acknowledged	in	their	letter	to	Science,
quoted	 above,	 just	 the	 idea	 of	 an	 atmospheric	 trust	 seems	 visionary	 and
impractical	 –	 but	 it	 could	 become	 mainstream	 quite	 quickly,	 as	 conventional
economic	 governance	 is	 increasingly	 called	 into	 question.	 Indeed,	 France’s
president,	Nicolas	Sarkozy,	startled	the	2010	Davos	meeting	by	urging	the	world
into	what	he	called	“moral	capitalism,”	in	which	environmental	 law,	 labor	law,
and	health	law	would	enjoy	the	same	protected	status	as	corporations.	The	trusts’
introduction	 would	 be	 aided	 by	 the	 other	 changes	 with	 which	 this	 book	 is
concerned:	 changes	 in	 energy	 use,	 transportation	 and	 farming;	 localization	 of
politics	and	community;	and	efforts	to	reduce	population.	Its	greatest	advantage,
possibly,	is	that	it	avoids	the	perils	of	governments	micromanaging	the	economy.
The	trust	system	will	preserve	capitalism’s	greatest	strength,	its	drive	for	profits,
this	 time	 enlisted	 for	 the	 purpose	 of	 environmental	 health,	 and	 broaden	 its
benefits	 to	all	 citizens,	who	will	now	have	a	 stake	 in	 the	 system’s	 success.	The
only	 anticapitalist	 part	 of	 it	 is	 that	 society	 “will	 no	 longer	 cede	 special
significance	to	the	objectives	or	moral	claims	of	the	owners	of	capital.”9

Trusts	 already	 exist,	 have	 been	 proven,	 fight	 with	 no	 market	 rules,	 don’t



aggrandize	 governments,	 and	 on	 their	 merits	 should	 attract	 only	 marginal
opposition.	 Robert	 Costanza	 called	 his	 and	 Barnes’s	 notion	 of	 an	 atmospheric
trust	visionary,	by	which	he	meant	unlikely.	I	think	there	is	a	good	chance	he’s
wrong	–	that	it	might	really	happen.
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FIX	THE	ECONOMY	(5)
Shifting	to	a	Steady-State	Economy

“Saying	‘let	the	market	decide’	is	like	saying	‘let	the	car	drive.’	”

–	Laura	Penny

ONCE	WE	HAD	A	SMALL	lean-to	greenhouse	that	we	used	to	nurture	baby	plants	prior	to
setting	 them	 out	 for	 the	 summer.	 There	were	 also,	 as	 I	 recall,	 a	 few	 climbing
vines	 that	we	planted	 for	 a	 reason	 I	 no	 longer	 remember:	 honeysuckle,	 a	 baco
noir	grapevine,	and	a	bittersweet.	Maybe	a	few	others.

Then	we	went	away	for	a	year	or	two.	When	we	returned,	everything	was	dead
except	 for	 the	 bittersweet.	 That	 creature	 had	 grown,	 and	 thrived,	 and	 grown
some	 more,	 in	 the	 end	 suppressing	 all	 its	 competition.	 It	 had	 filled	 the
greenhouse,	put	tendrils	through	the	small	cracks	in	the	door,	and	made	a	break
for	the	outdoors.	A	few	climbed	their	way	under	the	roof	tiles,	and	sucked	air	in
the	attic.	We	couldn’t	open	the	greenhouse	door;	every	cubic	inch	of	space	was
jammed	with	thorny	branches,	twisting	and	gnarled,	like	a	witch’s	forest.	We	had
to	pry	the	door	off	its	hinges	and	use	a	limb-lopper	just	to	be	able	to	enter.

Rampant	grower,	the	bittersweet.	Didn’t	know	when	to	stop,	though.	No	sense
of	scale.	No	restraint.	Just	like	our	economy.	Superb	at	growing.	But	with	no	idea
how	to	stop.

Once	you	start	watching	for	the	term	“economic	growth,”	you	see	it	everywhere.
It	 long	 ago	 spilled	 out	 of	 the	 business	 pages	 into	 news,	 and	 beyond	 –	 I	 even
caught	it	in	a	restaurant	feature	last	week,	and	would	not	be	astonished	to	see	a
movie	 reviewer	 trotting	 it	 out	 sometime	 soon.	 Even	 so,	 sometimes	 it	 surprises.
For	example,	 it	cropped	up	 in	an	essay	from	two	specialists	arguing	 in	 favor	of
reducing	 atmospheric	 CO2	 emissions	 –	 you	might	 want	 to	 believe	 that	 experts
concerned	with	planetary	ecology	would	have	some	understanding	of	economic
limits,	 but	 apparently	 not.	 This	 essay	 was	 in	 a	 “policy	 forum”	 published	 by
Science	 in	 2009.	 Aristides	 Patrinos,	 a	 scientist	 at	 Synthetic	 Genomics	 Inc.	 in
Washington,	and	Richard	Bradley,	who	works	at	the	International	Energy	Agency
in	 Paris,	 had	 this	 to	 say:	 “To	 reduce	CO2	 concentrations	 to	maybe	 450	 to	 500
ppm,	 a	 broad	 range	 of	 actions	 would	 have	 to	 be	 taken	…	 to	 maintain	 public
support	for	aggressive	cooperative	action	in	achieving	such	reductions,	we	must
return	to	and	maintain	long-term	economic	growth.”	All	this	was	with	no	sense
of	irony,	and	no	apparent	recognition	that	the	two	goals	might	be	incompatible.

Growth	 is	 pushed	 by	 virtually	 all	 national	 economies	 and	 all	 major



international	bodies.	The	OECD,	founded	in	1960,	stated	in	its	charter	that	“the
aims	of	the	Organization	for	Economic	Co-operation	and	Development	…	shall	be
to	promote	policies	designed	to	achieve	the	highest	sustainable	economic	growth
and	 employment	 and	 a	 rising	 standard	 of	 living	 in	 member	 countries,	 while
maintaining	 financial	 stability.”	 Nothing	 has	 changed:	 in	 2005,	 the	 OECD
launched	 its	Going	 for	Growth	 initiative,	which	 it	described	as	 fundamental	 for
economic	stability.	A	G20	communiqué	in	2009	stated:	“The	challenge	is	not	only
to	 restore	 global	 growth	 but	 to	 lay	 the	 foundations	 for	 a	 fair	 and	 sustainable
world	economy.”	The	G20	said	the	same	thing	all	over	again	 in	2010:	unless	 it
restored	 vigorous	 growth,	 the	 world	 economy	 would	 remain	 in	 lingering
recession.
George	H.W.	Bush	perhaps	said	it	best,	as	long	ago	as	1980:	“Twenty	years	ago

some	 spoke	 of	 limits	 to	 growth.	 But	 today,	 we	 now	 know	 that	 growth	 is	 the
engine	of	change.	Growth	is	the	friend	of	the	environment.”	Even	the	antidote	to
poverty	is	growth.	“A	rising	tide	lifts	all	ships,”	he	said.

Growth	is	everybody’s	friend,	apparently.

WHO’S	AGAINST	GROWTH?

Conceptually,	 most	 of	 the	 problems	 outlined	 in	 this	 book	 are	 simple	 enough,
though	the	solutions	are	often	complicated.	It	is	not	difficult	to	understand	that
continual	 population	 growth	 pushes	 up	 against	 the	 limits	 of	 survival;	 nor	 is	 it
hard	 to	 see	 how	 climate	 change	 and	 global	 warming	 will	 cause	 a	 cascade	 of
consequences,	most	of	them	comprehensible	and	a	good	many	of	them	very	bad.
Similarly,	 the	 end	of	oil	 is	 simple:	what	are	you	going	 to	put	 in	your	gas	 tank
instead?	Or	what	are	you	going	to	use	as	a	gas-tank	equivalent?	But	the	problem
represented	by	continual	growth	in	the	global	economy	is	a	lot	more	difficult.

In	 the	 opening	 chapter,	 I	 outlined	 the	 differences	 between	 growth	 and
development,	 and	 briefly	 discussed	 the	 oxymoron	 called	 “sustainable	 growth,”
and	 how,	 in	 the	 academies	 and	 in	 the	 national	 councils	 advising	 our
governments,	people	are	wrestling	with	this	oxymoron,	trying	to	pat	it	into	shape
to	conform	to	reality	–	as	you	can	plainly	see	from	the	OECD	quotation,	above.
Probably	 Easter	 Islanders	 felt	 the	 same	 way,	 just	 before	 their	 society	 fell	 into
irretrievable	 collapse	 when	 they’d	 exhausted	 the	 resources	 they	 needed	 to
survive.	 The	 real	 problem,	 is	 that	 “sustainable	 development”	 and	 “sustainable
growth”	 are	 somehow	 treated	 as	 synonyms,	 though	 they	 are	 really	 quite
different.	Growth	is	now	simply	assumed	to	be	a	good	thing,	as	 though	it	were
also	 synonymous	with	 “getting	 better”;	 in	 this	way,	 it	 has	 taken	 on	 an	 almost
religious	 connotation	 of	 ultimate	 goodness.	 Forgotten	 is	 a	 common	 dictionary
definition	of	growth,	which	is	“to	spring	up	and	develop	to	maturity.”	The	idea	of
“maturity,”	meaning	a	cessation	of	growth,	an	outcome,	has	been	pushed	aside.
So	we	forget	that	to	grow	is	to	get	bigger,	not	necessarily	better.	And	there	are,



after	 all,	 some	 things	 that	 can	 be	 too	 big.	 The	 brontosaurus.	 And	 the	 global
capitalist	economy.

A	popular	argument	against	 limiting	growth	 is	 that	we	need	more	growth	 in
order	 to	 be	 rich	 enough	 to	 afford	 the	 cost	 of	 cleaning	 up	 the	 pollution	 that
growth	caused	in	the	first	place.	The	neat	circularity	in	the	argument	is	generally
ignored	by	policymakers.

It’s	true	that	orthodox	economists	admit	the	theoretical	existence	of	a	point	in
time	where	growth	becomes	less	than	optimal	–	where	increasing	marginal	costs
become	 greater	 than	 increasing	 marginal	 benefits,	 in	 elementary	 economic
theory.	But	 it	 always	 seems	 to	be	 far	 in	 the	 future;	meanwhile,	 something	will
surely	come	along	to	save	us,	as	the	Green	Revolution	did	for	farming.

If	 really	 pushed	 to	 deal	 with	 the	 question	 of	 continuous	 growth	 in	 a	 finite
world	and	a	closed	ecology,	orthodox	theory	insists	that	it	will	be	accompanied
by	 equally	 continuous	 technological	 and	 scientific	 development	 that	 will
continually	 diminish	 the	 effect	 on	 the	 physical	 environment	 –	 in	 other	 words,
that	 economic	activity	 can	be	 stripped	of	 its	 energy	 requirements	 and	need	 for
natural	 resources.	 Herman	 Daly	 sardonically	 calls	 this	 the	 “angelizing”	 of
economic	 activity,	where	 economic	 activity	 becomes	 purely	 ethereal,	 not	 using
any	resources	at	 all.	The	energy	 sector	 is	 a	 case	 in	point.	Orthodox	economists
remain	 unworried	 about	 peak	 oil.	 The	 crisis,	 if	 it	 exists,	 will	 be	 solved	 by
increasingly	 sophisticated	 extraction	 technologies	 or	 some	 unlooked-for	 and
unheralded	technology	that	will	have	little	environmental	 impact.	 It	 is	assumed
that	 the	 resources	 used	 by	 these	 activities	 can	 be	 reduced	 to	 something
approaching	zero	so	we	can	“grow”	them	without	increasing	their	environmental
impact.

But	 growth	 means	 to	 get	 bigger,	 and	 the	 impact	 of	 technology	 cannot	 be
reduced	 to	 nothing.	 As	 Daly	 argues,	 sooner	 or	 later	 angelizing	 efforts
(“decoupling”	 in	 the	 current	 cliché)	will	 reach	a	point	 at	which	 the	amount	of
energy	and	other	resources	saved	by	further	improvements	in	technology	become
minimal.	This	will	make	further	increases	in	the	volume	of	production	impossible
without	 causing	 additional	 environmental	 damage.	 He	 calls	 the	 idea	 of
sustainable	growth	an	“impossibility	theorem,”	and	it	is.

In	 the	 age	 of	 environmentalism,	 another	 factor	 comes	 into	 play.	 You	 can
substitute	some	things	for	others,	but	not	indefinitely.	“A	bank	teller	(labor)	can
be	replaced	by	an	automated	teller	machine	(capital).	Likewise,	if	you	take	away
a	logger’s	axe	and	give	him	a	chainsaw,	he	will	be	able	to	do	the	work	of	several
men.	 Replacing	 all	 loggers	 with	 chainsaws,	 though,	 would	 not	 increase	 the
output	of	trees	but	[in	the	end]	reduce	it	to	zero.”1	The	same	dismal	conclusion
can	be,	and	has	been,	reached	in	the	global	fisheries.

Growth	 is	 the	 unexamined	 orthodoxy;	 only	 a	 few	 renegade	 economists	 are
asking	 even	 the	 most	 basic	 questions,	 such	 as	 those	 posed	 by	 John	 Maynard



Keynes	more	than	80	years	ago:	“If	growth	is	a	means	to	an	end,	what	is	the	end,
how	much	growth	is	enough,	and	what	other	valuable	human	purposes	may	be
preempted	by	a	single	minded	concentration	on	economic	growth?”2

So	it’s	worth	posing	a	few	questions	that	are	currently	going	unasked:

Growth	of	what?

For	whom?

At	what	cost?

Paid	for	by	whom?

Who	benefits?

WHO	BENEFITS	IN	A	GROWTH	ECONOMY?

Well,	we’ve	all	benefited	in	the	past.	Some	still	do.	Sort	of.	Sometimes.

Growth	 and	 globalization	 really	 did	 benefit	 more	 people	 than	 they	 harmed,
uplifted	millions	from	poverty,	and	made	everyone	better	off.	Growth	is	still,	on
balance,	sensible	for	the	less-developed	countries.	In	the	developed	world,	not	so
much.

Some	still	benefit,	of	course,	even	in	the	rich	world.	Continuing	growth	is	the
only	 way	 to	 deal	 with	 population	 increases;	 it	 has	 made	 the	 idea,	 if	 not	 the
reality,	of	full	employment	plausible.	More	advantageously,	at	 least	for	those	at
the	top,	it	has	kept	what	economists	rather	primly	call	“distributional	conflicts”	–
clashes	between	 rich	and	poor	–	 to	a	minimum.	Even	 the	 fundamental	 issue	of
property	ownership	is	indirectly	dependent	on	growth,	a	great	boon	to	the	rich.
After	 all,	 a	 large	 percentage	 of	 real	 ownership	 is	 concentrated	 in	 a	 very	 few
hands,	but	 this	curious	 fact	 is	 seldom	questioned,	and	even	 less	does	 it	cause	a
fundamental	 rethinking	 of	 economic	 relationships.	 The	 safety	 valve	 we	 have
given	 people	 at	 the	 bottom	 of	 the	 economic	 ladder	 is	 the	 notion	 that	 at	 least
there	 is	 a	way	up	 (and	 then	we’ve	 cowed	 them	 into	 thinking	 that	 if	 they	 can’t
find	 the	 way	 up,	 it	 must	 somehow	 be	 their	 fault).	 Without	 growth,	 those
assurances	disappear	–	and	disaffection	almost	certainly	 increases.	 In	the	words
of	Gus	 Speth:	 “Growth	has	 been	 a	way	 to	 square	 the	 circle	 between	America’s
love	 of	 liberty	 and	 its	 egalitarianism	 –	without	 it,	 the	 inequalities	would	 have
been	glaring.”3	But	that’s	pretty	much	it	for	the	benefits.

Increases	 in	 productivity	 don’t	 really	 help	 in	 a	 growth	 economy.	 Higher
productivity	requires	an	increase	in	GDP	to	avoid	unemployment	–	that	is,	unless
GDP	rises,	we	employ	fewer	people	as	productivity	rises.	This	is	one	of	the	traps
of	 a	 growth	 economy.	 Anyone	 who	 lives	 in	 an	 area	 of	 high	 unemployment	 –
which	is	quite	a	number	of	us	now	–	knows	how	it	works.	Spending	and	jobs	go
hand	in	hand.	You	need	more	jobs	to	employ	more	people,	so	those	people	must
spend	more	to	maintain	the	jobs	…	As	Canadian	economist	Peter	Victor	writes	in



Managing	 Without	 Growth,	 “This	 is	 why	 communities	 and	 the	 politicians	 that
represent	them	celebrate	the	construction	of	a	new	factory,	not	so	much	for	the
increase	in	supply	of	some	needed	product,	but	because	of	the	jobs	it	creates.	The
shortage	 of	 employment	 has	 become	 more	 important	 than	 the	 shortage	 of
products	…	whereas	in	the	past	we	needed	to	have	more	people	at	work	because
we	 needed	 the	 goods	 and	 services	 they	 produced,	 now	 we	 have	 to	 keep
increasing	production	simply	to	keep	people	employed.”4	Hardly	anyone	notices
the	perversion	inherent	in	this	formulation.

Keynes	 looked	 forward	 to	 the	 day	 in	 which	 “the	 economic	 problem”	 –	 by
which	he	meant	 the	problem	of	production	–	was	a	 thing	of	 the	past.	 “We	are
essentially	there,	 in	rich	societies.	There	is	more	than	enough	for	everyone,”	he
declared	 optimistically.	 In	 other	 words,	 there	 would	 be	 no	 need	 to	 grow	 any
more.

The	obverse	of	a	growth	economy	is,	self-evidently,	a	no-growth	economy,	or	a
steady-state	economy	–	a	no-growth	economy	that	does	not	fall	 into	stagnation.
No	growth	does	not	mean	negative	growth.	No	growth	is	a	healthy	diet;	negative
growth	is	bulimia.

So	 let’s	 restate	 the	 dilemma	 first	 posed	 in	 Chapter	 1,	 with	 a	 slightly	 different
skew.

Orthodox	economists	will	tell	you	a	steady-state	economy	is	an	oxymoron,	that
if	you	don’t	grow	you	fall	into	recession,	with	all	of	the	consequences	the	world
experienced	 in	 2008	 and	 beyond	 –	 falling	 employment,	 massive	 layoffs	 in
manufacturing,	 a	 collapsing	 housing	 market,	 a	 banking	 system	 at	 risk.	 Any
ecologist	will	 tell	 you,	by	 contrast,	 that	 continual	 growth	 in	 a	 closed	 system	 is
impossible,	 and	 that	 growth	 for	 the	 sake	 of	 growth,	 as	 the	 American	 essayist
Edward	Abbey	once	put	it,	“is	the	ideology	of	the	cancer	cell,”	an	ultimately	self-
mutilating	organism.

Impasse.	Or	is	it?

For	 most	 of	 human	 history,	 a	 steady	 state	 was	 the	 normal	 state	 of	 human
affairs.	 Only	 in	 the	 last	 250	 years	 has	 a	 growth	 economy	 been	 the	 dominant
mode,	and	only	in	the	last	50	or	so	has	it	become	unquestionable	dogma.	What
makes	 contemplating	 change	 so	 difficult	 is	 that	 the	 period	 of	 growth	 has
coincided	with	–	and	almost	certainly	stimulated	–	many	other	changes	too,	most
overwhelmingly	 positive.	 People	 everywhere,	 rich	 and	 poor	 alike,	 are	 living
longer,	healthier	lives	and	are	less	likely	to	fall	prey	to	infectious	diseases;	fewer
people	starve;	and	almost	everyone	has	access	to	more	and	better	goods,	and	so
on.

But	 now	 growth	 has	 outlived	 its	 usefulness.	 It	 can,	 and	 should,	 be	 replaced
with	a	more	sustainable	ethos.

This	is	no	recent	eureka	moment.	One	of	the	advocates	for	a	steady	state	was



the	 classical	 economist	 John	Stuart	Mill,	who	wrote	 in	his	Principles	 of	 Political
Economy:5

I	cannot	…	regard	the	stationary	state	of	capital	and	wealth	with	the	unaffected	aversion	so	generally
manifested	toward	it	by	political	economists	of	the	old	school.	I	am	inclined	to	believe	that	it	would
be,	on	the	whole,	a	considerable	improvement	on	our	present	condition	…	It	is	scarcely	necessary	to
remark	 that	 a	 stationary	 condition	 of	 capital	 and	 population	 implies	 no	 stationary	 state	 of	 human
improvement.	There	would	be	as	much	scope	as	ever	for	all	kinds	of	mental	culture,	and	moral	and
social	progress;	as	much	room	for	improving	the	art	of	living,	and	much	more	likelihood	of	it	being
improved,	when	minds	cease	to	be	engrossed	by	the	art	of	getting	on.

He	predicted	that	“the	richest	and	most	prosperous	countries	would	very	soon
attain	 the	 stationary	 state.”	 Nor	 could	 Mill	 understand	 why	 other	 political
economists	–	everyone,	in	fact	–	couldn’t	see	it.	It	seemed	to	him	merely	obvious:
It	must	always	have	been	seen,	more	or	 less	distinctly,	by	political	economists,	 that	 the	 increase	 in
wealth	 is	not	boundless:	 that	at	 the	end	of	what	 they	 term	 the	progressive	 state	 lies	 the	 stationary
state	…	It	is	not	good	for	a	man	to	be	kept	perforce	at	all	times	in	the	presence	of	his	species	…	Nor	is
there	much	satisfaction	 in	contemplating	 the	world	with	nothing	 left	 to	 the	spontaneous	activity	of
nature;	with	every	rood	of	land	brought	into	cultivation,	which	is	capable	of	growing	food	for	human
beings;	 every	 flowery	 waste	 of	 natural	 pasture	 plowed	 up,	 all	 quadrupeds	 or	 birds	 which	 are	 not
domesticated	 for	man’s	use	exterminated	as	his	 rivals	 for	 food,	every	hedgerow	or	 superfluous	 tree
rooted	 out,	 and	 scarcely	 a	 place	 left	 where	 a	 wild	 shrub	 or	 flower	 could	 grow	 without	 being
eradicated	as	a	weed	in	the	name	of	improved	agriculture.	If	the	earth	must	lose	that	great	portion	of
its	pleasantness	which	it	owes	to	things	that	the	unlimited	increase	of	wealth	and	population	would
extirpate	from	it,	for	the	mere	purpose	of	enabling	it	to	support	a	larger,	but	not	a	happier	or	a	better
population,	I	sincerely	hope,	for	the	sake	of	posterity,	that	they	will	be	content	to	be	stationary,	long
before	necessity	compels	them	to	it.

As	Herman	Daly	points	out,	“A	situation	of	nongrowth	can	come	about	in	two
ways:	as	the	failure	of	a	growth	economy	to	grow,	or	as	the	success	of	conscious
policies	 aiming	 at	 a	 steady-state	 economy.	 No	 one	 denies	 that	when	 a	 growth
economy	 fails	 to	 grow,	 the	 result	 is	 unemployment	 and	 suffering.	 The	 main
reason	 to	 advocate	 a	 SSE	 is	 precisely	 to	 avoid	 the	 suffering	 of	 a	 failed	 growth
economy	 because	we	 know	 that,	 sooner	 or	 later,	 the	 growth	 economy	will	 no
longer	 be	 able	 to	 continue	 growing.”	 Daly	 himself	 used	 the	 analogy	 of	 an
airplane.	The	fact	that	airplanes	fall	to	the	ground	if	they	stop	in	the	air	merely
reflects	 the	 fact	 that	 airplanes	 are	 designed	 for	 forward	 motion.	 It	 does	 not
constitute	a	proof	that	helicopters	cannot	remain	stationary.

WHAT	IS	A	STEADY-STATE	ECONOMY?

Once	dismissed	as	nonsense	–	or	merely	 ignored	–	arguments	 for	a	steady	state
are	making	inroads.	The	heavy	lifting	is	being	done	in	academies	and	institutes	in
a	number	of	countries.	 I	have	already	mentioned	Herman	Daly,	 the	 intellectual
leader	of	the	Society	for	Ecological	Economics,	which	he	cofounded	with	Robert



Costanza.	 Thomas	 Prugh	 and	 Joshua	 Farley	 are	 important,	 and	 so	 is	 the
University	 of	 Vermont’s	 Gund	 Institute,	 and	 CASSE,	 the	 Center	 for	 the
Advancement	of	the	Steady	State	Economy,	which	is	now	present	in	half	a	dozen
countries.	 Their	 American	 antecedents	 were	 Kenneth	 Townsend	 and	 E.	 F.
Schumacher.	Peter	Victor	is	the	movement’s	intellectual	leader	in	Canada.	From
Australia,	 Clive	 Hamilton	 of	 the	 Australia	 Institute	 is	 an	 influential	 critic	 of
growth	(mostly	from	an	anti-consumerist	point	of	view),	and	in	Britain,	Andrew
Simms	 and	Victoria	 Johnson	 at	 the	New	Economics	 Foundation	 are	 important,
along	 with	 Tim	 Jackson,	 whose	 book	 on	 sustainable	 development,	 Prosperity
Without	Growth:	Economics	for	a	Finite	Planet,	was	briefly	a	bestseller	in	2010.

What	is	a	steady-state	economy?	At	its	most	basic,	it	is	a	simple	deduction	from
first	 ecological	 principles:	 the	 Earth	 is	 a	 complex	 but	 finite	 system	 that	 has
developed	and	evolved	with	a	fixed	flow	of	solar	energy;	therefore,	any	economy
that	 attempts	 infinite	 extension	of	 its	 stocks	will	 sooner	or	 later	hit	 limits,	 and
scientific	 knowledge	 tells	 us	 those	 limits	 have	 been	 or	 soon	 will	 be	 reached.
Herman	Daly	calls	this	principle	“trivial	logically,	but	not	trivial	psychologically
or	politically.”

Underpinning	an	SSE	is	a	cultural	shift,	from	endless	economic	expansion	and
its	corollary,	unsustainable	and	constant	consumerism,	to	a	search	for	long-term
prosperity	and	human	satisfaction.	An	SSE	is	not,	necessarily,	glum	conformism
and	a	lack	of	innovation	–	an	important	point	to	be	made	to	those	suspicious	of
radical	 change.	 Underpinning	 it	 also	 are	 the	 changes	 I	 have	 outlined	 in	 the
chapters	on	population	management	and	a	“commons	sector.”	Its	main	principles
are	a	sustainable	scale	for	the	economy,	a	fair	distribution	of	income	and	wealth,
and	efficient	allocation	of	resources.

However	 defined,	 it	 will	 include	 all	 the	 following:	 a	 constant	 human
population;	 a	 constant	 stock	 of	 artifacts	 and	 manufactured	 goods	 (old	 ones
replaced	only	 as	 they	wear	 out);	 a	 standard	of	 living	 sufficient	 for	 a	 good	 life,
sustainable	for	the	long-term	future,	for	the	maximum	percentage	of	people;	and
a	rate	of	“throughput,”	–	the	production,	consumption	and	disposal	of	goods	–	by
which	the	two	stocks	(human	and	artifacts)	are	maintained	at	the	lowest	feasible
level.	 It	does	not	mean	no	development	–	no	 improved	 technology,	 information
and	knowledge,	art,	creativity,	or	wisdom.	It	does	not	mean	that	the	product	mix
is	constant,	only	its	total.	And	it	does	not	necessarily	mean	that	the	distribution	of
wealth	and	income	is	fixed,	only	their	totals.

The	things	that	are	not	growing,	then,	in	a	no-growth	economy	are	the	human
population	(“endosomatic	capital,”	in	the	jargon)	and	the	population	of	artifacts,
the	exosomatic	extensions	of	humans	–	call	it	“stuff.”	By	this	definition,	consumer
goods	 and	 machines	 are	 merely	 extensions	 of	 the	 human	 body,	 so	 the	 two
together	form	the	planet’s	capital	stock,	 in	the	broadest	sense	of	 the	term.	So	a
steady-state	 economy	 is	 defined	 by	 constant	 human	 numbers,	 and	 a	 constant
stock	of	artifacts;	and	also	by	the	levels	at	which	these	two	stocks	are	held,	which



should	be	sufficient	for	a	good	life	for	all	and	sustainable	for	a	long	future.

How	 do	 you	 set	 levels	 for	 this	 thing	 called	 throughput?	 By	 three	 simple
measures:	 renewable	 resources	 should	be	used	only	at	 rates	 that	do	not	exceed
regeneration	rates;	the	rate	of	depletion	of	nonrenewables	should	not	exceed	the
creation	of	renewable	substitutes;	and	waste	emission	rates	should	not	exceed	the
ecosystem’s	 natural	 absorption	 capacities.	 We	 should	 therefore	 encourage
technologies	 that	 increase	resource	productivity,	rather	than	those	that	 increase
resource	 extraction.	 We	 could	 do	 this	 by	 taxing	 resource	 extraction	 with
draconian	severity	–	even	deriving	most	of	our	national	income	from	such	taxes,
and	at	the	same	time	drastically	lower	income	taxes.

The	main	principle	is	to	limit	the	scale	of	economic	activity	to	a	level	that	is	at
least	 within	 the	 Earth’s	 carrying	 capacity,	 and	 then	 –	 a	 critical	 point	 –	 still
prosper	within	that	limit.	According	to	Daly,	such	an	economy	would	be	“a	subtle
and	 complex	 economics	 of	 maintenance,	 qualitative	 improvements,	 sharing,
frugality,	 and	 adaptation	 to	 natural	 limits.	 It	 is	 an	 economics	 of	 better,	 not
bigger.”	It	would	mean	an	end	to	the	debt-based	money	system,	a	movement	of
the	tax	base	away	from	taxing	income	and	toward	taxing	resource	depletion	and
pollution,	a	greater	level	of	maintenance	and	repair	in	place	of	production,	and
fewer	working	hours.	Any	change	to	the	fundamental	global	economic	structure
would	require	all	countries	to	act	in	unison.

Arriving	 at	 a	 steady-state	 economy	 involves	 rethinking	 the	 way	 our	 entire
economy	and	society	are	organized.	The	first	and	most	radical	step	is	to	set	the
scale	–	the	overall	limit	of	economic	activity,	based	on	the	three	necessary	steps
to	sustainability	outlined	above.	This	is	a	best-science	decision,	not	a	political	one
–	 politics	 is	 engaged	 in	 the	 distribution	 of	 those	 resources,	 but	 not	 their	 scale.
After	scale	is	calculated,	the	next	step	is	to	balance	population	and	standards	of
living:	 the	 greater	 the	 population,	 the	 lower	 the	 standard	 of	 living,	 and	 vice
versa.	Each	country	could	set	its	own	levels,	but	wherever	they	chose	to	set	them,
one	 level	 goes	 down	 if	 the	 other	 goes	 up	 –	 incurring,	 no	 doubt,	 a	 vigorous
political	debate.

CAN	WE	LIMIT	INCOME	–	AND	EVEN	WEALTH?

Achieving	 this	 tricky	 balance	 implies	 some	 way	 of	 regulating	 minimum	 and
maximum	 limits	 on	 income	 and	 even	 on	 wealth.	 A	 no-growth	 state	 could	 no
longer	disguise	the	massive	inequalities	that	currently	exist	–	and	by	this	I	don’t
just	mean	 the	 grotesque	 disparities	 between	 bosses’	 salaries	 and	 those	 of	 their
workers,	but	 the	general	existence	of	a	wealth	class	and	 the	hereditary	poor.	 If
there	is	no	growth,	the	safety	net	of	the	growth-enabled	escape	from	penury	is	no
longer	available,	and	other	“distribution	mechanisms”	become	necessary.

Robert	Costanza	once	told	me	that	he	could	foresee	a	100	percent	tax	on	excess
income	 –	 a	 notion	 that	would	 set	 off	 a	 vigorous	 and	 vituperative	 and	 possibly



violent	debate	all	on	its	own.	But	Costanza	meant	it.	“This	would	have	the	effect
of	 actually	 discouraging	 manufacturing,”	 he	 said	 with	 some	 understatement,
“which	would	be	a	good	thing.	It	will	encourage	more	leisure,	and	more	time	off,
and	allow	more	people	to	be	employed.”	In	this	he	is	echoing	Bill	McKibben,	who
wrote	 in	 Deep	 Economy	 that	 “it	 is	 time	 to	 make	 the	 economy	 less	 efficient,
heretical	as	that	sounds.”

And	they	are	both	echoing	what	Herman	Daly	wrote	in	Steady-State	Economics
two	decades	earlier.	“Without	some	such	limits,	private	property	and	the	whole
market	 economy	 lose	 their	moral	 basis,	 and	 there	would	be	no	 strong	 case	 for
extending	 the	market	 to	 cover	 birth	 quotas	 and	 depletion	 quotas	…	 Exchange
between	the	powerful	and	the	powerless	is	often	only	nominally	voluntary.	There
is	considerable	political	support	for	a	minimum	income.”6

As	 Daly	 suggests,	 limiting	 income	 disparities	 already	 has	 popular	 support.
Minimum	 hourly	 wages	 exist	 in	 most	 developed	 countries,	 and	 the	 idea	 of	 a
minimum	 income	 no	 longer	 seems	 radical.	 Maximum	 limits	 are	 more
controversial,	but	progressive	income	taxes	are	an	existing	way	of	softening	those
disparities,	 though	 of	 course	 they	 are	 widely	 condemned	 (by	 the	 wealthy)	 as
confiscatory.	 Still,	 their	 existence	 is	 proof	 enough	 that	 the	 current	 system
involves	considerable	ethical	difficulties.	Herman	Daly	again:	“If	we	really	want
decentralized	 decision	 making	 and	 participatory	 democracy	 rather	 than	 a
plutonium-powered	 corporate	 kleptocracy,	 some	 such	 limits	 are	 essential.	 Yet
there	 is	 still	 ample	 room	 for	 the	principle	of	differential	 reward	 for	differential
effort	and	contribution.	A	jealous	homogeneity	is	not	the	goal.”7

One	argument	against	redistribution	is	that	it	causes	economic	inefficiencies	–
it	 stifles	 the	 entrepreneurial	 effort	 and	 eliminates	 pools	 of	 productive	 capital.
However,	 this	assumes	 that	 current	 income	and	wealth	patterns	are	 themselves
the	 product	 of	 economic	 efficiency,	 but	 they	 are	 not	 –	 instead,	 they	 are	more
usually	 based	 on	 historical	 accident,	 rapacity,	 inheritance,	 social	 connections,
class	 structure,	 antediluvian	attitudes	 toward	gender	 and	 race,	 imperialism	and
colonialism,	 slavery,	 exploitation	 of	 the	 poor,	 custom,	 and	 our	 old	 friend,
financial	speculation.	Most	wealth	 that	arose	 from	market	externalities,	 such	as
all	 the	 above,	 can	 safely	 be	 eliminated	 from	 the	 economy	without	 causing	 the
least	 harm	 and	 with	 no	 loss	 of	 incentive.8	 Another	 argument	 is	 that	 private
property	 is	 a	 defense	 against	 exploitation,	 and	 removing	 it	 makes	 citizens
vulnerable	to	government’s	rapacity;	but	this,	too,	is	true	only	if	everyone	owns
some	property	and	no	one	owns	too	much.

Limits	 on	 income,	 then,	 can	be	 seen	 as	 liberal.	 Limits	 on	wealth	 are	 radical.
Nevertheless,	 there	 is	 much	 historical	 support	 for	 them.	 Almost	 all	 the	 early
American	 statesmen,	 with	 the	 exception	 of	 Alexander	 Hamilton,	 supported
versions	of	 limiting	wealth	 –	 it	was	part	 of	 the	 egalitarianism	of	 the	 time,	 and
had	respectable	intellectual	support.	John	Locke,	for	example,	clearly	supported
some	upper	limits	to	property	when	he	wrote,	“Whatsoever,	then,	man	removes



out	of	the	state	that	nature	hath	provided	and	left	it	in,	he	hath	mixed	his	labor
with	 it,	 and	 joined	 to	 it	 something	 that	 is	 his	 own,	 and	 thereby	 makes	 it	 his
property.	 But	 how	 far	 has	 god	 given	 us	 property	 for	 us	 to	 enjoy?	 As	much	 as
anyone	can	make	use	of	to	any	advantage	of	life	before	it	spoils,	so	much	may	he
by	his	labor	fix	his	property	in.	Whatever	is	beyond	this	is	more	than	his	share,	and
belongs	 to	 others”	 (italics	 added).9	 True,	 the	 “father	 of	 liberalism”	 then	 rather
spoiled	 this	 elegant	 formulation	 by	 extending	 permissible	 property	 to	 that	 of
people	and	their	servants,	which	 lets	corporations	slip	 in	through	the	back	door.
Nevertheless,	 to	 Locke,	 concentrated	 wealth	 meant	 concentrated	 power,
especially	the	power	to	dominate	others	and	to	protect	privilege.	Property	should
be	 acquired	 through	personal	 effort,	 not	 through	 inheritance.	 Inheritance	 “may
look	like	property,	and	even	be	used	as	property,	but	it	lacks	this	essence.”	The
essence	of	property	is	to	be	productive,	not	parasitical.

THE	STEERING	(AND	BRAKES)	FOR	AN	SSE

In	 its	 purest	 form,	 a	 steady-state	 economy	would	 need	 three	main	 institutions:
one	to	stabilize	the	economic	scale	–	to	keep	production	and	consumption	within
ecological	limits	through	depletion	quotas	or	taxes	(in	other	words,	taxing	waste,
in	both	its	senses,	rather	than	income);	a	second	“distributist”	institution,	to	limit
inequalities	 of	 wealth	 and	 income	 –	 essentially,	 an	 extension	 of	 the	 taxation
system;	and	a	third	institution,	more	controversially,	to	stabilize	population.

Is	there	political	support	for	any	of	these?	For	the	first,	possibly;	for	the	other
two,	clearly	no.

But	 there	 are	 transition	 strategies	 that	 are	 more	 politically	 palatable,	 all	 of
which	 edge	 societies	 in	 the	 right	 direction	 –	 and	 all	 of	 which	 have	 their	 own
beneficial	 effects.	 Many	 of	 these	 are	 already	 being	 tried	 in	 many	 countries,
especially	in	Europe.	A	partial	list	would	include	cap-and-trade	systems	for	basic
natural	resources	(a	logical	extension	of	pollution	cap-and-trade	schemes	that	are
now	 routine);	 the	 internalizing	 of	 formerly	 external	 costs	 (an	 extension	 of	 the
first	 item,	 exemplified	 by	 Germany’s	 Green	 Dot	 system	 that	 imposes	 fees	 on
manufacturers	 for	 too	much	 packaging,	 too	 little	 recycling,	 and	 so	 on);	 a	 shift
away	 from	 taxing	 incomes	 and	 toward	 taxing	 resource	 depletion	 and	 pollution
(the	first	an	obviously	popular	move,	even	the	idea	of	the	second	already	causing
squawks	from	the	Canadian	province	of	Alberta,	among	others);	limits	on	income
inequality	 (guaranteed	 annual	 incomes	 for	 the	 poor,	 steep	 taxes	 on	 “excess”
income	 –	 particularly	 bankers’	 bonuses);	 shorter	work	 hours	 and	more	 flexible
work	 days,	 longer	 vacations	 and	 better	 labor	 protections;	 tariffs	 against	 goods
produced	 unsustainably;	 strong	 protection	 for	 the	 environment	 in	 trade
agreements;	 major	 spending	 on	 education,	 skills	 and	 new	 technology;	 policies
aimed	 at	 stabilizing	 population;	 severely	 limiting	 the	 exclusionary	 effects	 of
patents	and	copyright.



A	number	of	countries,	among	them	Denmark,	Sweden,	Germany,	Switzerland,
and	Japan,	have	achieved	a	couple	of	 these	objectives,	even	without	an	overall
plan	 –	 stable	 per	 capita	 consumption	 and	 a	 stable	 population.	 Unsurprisingly,
these	 are	 the	 same	 countries	 that	 report	high	 levels	 of	 general	 life	 satisfaction,
along	with	low	unemployment.	The	former	German	president,	Horst	Köhler,	once
an	IMF	managing	director,	called	in	2010	for	“an	economic	revolution,”	skewing
the	economy	away	from	growth	toward	qualitative	development.	Sweden	has	an
explicit	policy	goal	to	be	free	of	fossil	fuels	by	2020.10	And	then	of	course	there	is
Vermont’s	common	assets	trust	proposal.

It’s	true	that	bringing	off	a	steady	state	in	one	country	is	difficult;	all	countries
are	snared	in	an	intricate	web	of	international	treaties	and	trade	agreements,	and
the	mobility	 of	 capital	makes	 it	 difficult	 to	 defy	 international	 consensus.	 Only
through	thorough	reforms	in	international	trade	and	banking	could	a	steady-state
world	economy	become	realistic.	Peter	Victor’s	analysis	 is	 that	a	sudden	switch
toward	an	SSE	in	any	one	country	would	bring	untold	economic	harm,	but	that
doing	 it	gradually,	under	a	 slow-growth	 rather	 than	no-growth	 scenario,	would
be	 consistent	 with	 most	 of	 an	 SSE’s	 aims	 –	 full	 employment,	 the	 virtual
elimination	of	 poverty,	more	 leisure,	 considerable	 reduction	 in	GHG	emissions,
and	fiscal	balance.

This	is	not	all	just	a	big	power	grab	by	the	public	sector,	as	the	American	right
fears.	As	populations	stabilize,	as	economies	move	away	from	growth,	and	as	the
trust	sector	takes	hold,	private-sector	investment	opportunities	will	increase,	not
decrease.	 Peter	 Victor	 uses	 the	 analogy	 of	 a	 forest	 in	 equilibrium.	 “The	 total
biomass	 is	 constant	 but	 you	 do	 have	 continual	 change.	 Trees	 are	 growing	 and
others	are	dying.	It	is	just	that	the	total	stock	of	trees	doesn’t	keep	rising,	so	the
biosphere	as	a	whole	remains	in	balance.”	Within	that	constant	change,	he	points
out,	 lie	 opportunities	 for	 the	 creative	 entrepreneur.	 In	 technocratic	 language,
steady-state	economies	can	operate	dynamically	within	 the	 limits	of	 the	earth’s
regenerative	constraints	–	they	are	not	failed-growth	or	merely	static	economies,
but	 viable	 and	 energetic	 systems	 of	 their	 own.	 Durability	 and	 cradle-to-cradle
manufacturing	 will	 replace	 disposability	 and	 built-in	 obsolescence.	 Large-scale,
single-commodity	 agribusinesses	 characterized	 by	 heavy	 dependence	 on
antibiotics,	 fertilizers,	pesticides,	and	transport	fuel	will	be	replaced	by	smaller,
local,	 organic	 farms,	 aided	 by	 sophisticated	 genetic	 engineering.	 Overall,	 there
will	 be	 less	 investment	 in	 technologies	 that	 extract	 oil	 from	 the	 tar	 sands	 of
Canada	and	more	in	technologies	that	maximize	energy	from	renewable	sources,
and	that	recapture	waste	products	and	heat	for	reuse.

Nor	 is	an	SSE	a	plea	 for	a	micromanaged	economy,	an	 impossibility	anyway.
Private	property,	along	with	the	price	and	markets	systems,	will	exist	as	before.
It’s	 just	 that	 they	will	operate	within	a	different	 set	of	 constraints	–	mostly,	an
overall	constraint	on	the	scale	of	the	whole	economy.	The	ecological	economists
all	insist	they	want	to	combine	maximum	freedom	and	flexibility	within	a	system
of	 overall	 stability	 and	 control.	 Indeed,	 Herman	 Daly	 calls	 his	 prescriptions



“fundamentally	 conservative,”	 mostly	 because	 “we	 lack	 the	 wisdom,	 the
leadership	 and	 the	 time	 to	 replace	 them	 [the	 market	 system	 and	 private
enterprise]	 with	 anything	 else.”	 In	 this,	 he	 is	 a	 touch	 disingenuous	 –	 an
institution	 to	 control	 aggregate	 births	 is	 conservative	 by	 whose	 measure?	 An
institution	to	limit	billionaires	is	conservative	by	whose	measure?	–	but	his	main
point	is	correct.

Growth	has	to	stop.	It	has	even	to	be,	at	some	point,	reversed.	And	this	need	not,
after	all,	imply	economic	stagnation	and	distress.

Like	it	or	not,	population	has	to	be	stabilized.	Unsustainable	resource	depletion
has	 to	 be	 terminated.	 Exactly	 how	 to	 do	 all	 these	 things	 remains	 an	 open
question.	 The	 proposals	 laid	 out	 here,	 which	 derive	 very	 largely	 from	 Daly,
Costanza,	Victor,	and	a	few	others,	represent	broad	objectives	only,	not	a	detailed
blueprint.	But	an	SSE	is	entirely	consistent	with	a	prosperous	population	that	also
feels	itself	well	off,	consistent	with	a	reformed	democracy	and	an	ethos	of	care,
consistent	with	economic	and	social	freedom	within	an	overall	market	economy.
It	is	consistent	with,	even	necessary	for,	a	new	life	after	a	new	Reformation.	And
even	if	we	go	only	part	of	the	way,	we’ll	be	better	off.
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FIX	THE	SCALE
Closer	to	Home

“Any	intelligent	fool	can	make	things	bigger,	more	complex,	and	more	violent.	It	takes	a	touch	of	genius	–
and	a	lot	of	courage	–	to	move	in	the	opposite	direction.”

–	E.	F.	Schumacher

I	BET	 THAT	POPPY	ADAMS,	aka	groovyglassgirl,	of	Langley,	British	Columbia	never	set
out	 to	 be	 an	 avatar	 (if	 you	will	 forgive	 the	 term)	 of	 a	 brand-new	 iteration	 of
international	commerce,	but	there	she	is.	A	decade	or	so	ago,	Poppy	would	have
taken	 her	 handmade	 glass	 and	 copper	 jewelry,	 some	 of	 it	 forged	 in	 a	 tabletop
kiln,	down	to	the	local	craft	market	or	to	Yaletown	or	some	other	creative	hotbed
in	 Vancouver,	 there	 to	 languish	 until	 some	 passing	 cruise	 ship	 tourist	 or
upmarket	citizen	from	West	Van	found	it	and	took	it	home.	It	would	have	been	a
tiny	consignment	business,	utterly	invisible	to	the	World	Outside,	and	she	could
have	done	it	for	a	living	only	with	the	solicitous	support	of	others,	or	by	paring
her	own	expenses	to	the	very	bone.	Instead,	she	is	shipping	75	or	more	orders	a
month	to	international	clients	in	a	dozen	far-flung	countries.

Adams	does	 this	 through	a	virtual	 store,	 resident	on	 the	ever-expanding	Web
site	 of	 a	 Brooklyn-based	 e-commerce	 outfit	 called	 Etsy.	 Founded	 in	 2005	 by	 a
group	 of	 friends,	 four	 years	 later	 Etsy	 had	 50	 employees	 and	 hundreds	 of
thousands	of	users	–	they	could	be	anywhere	–	running	“shops”	that	sell	almost
$100	million	worth	of	products	a	year,	to	more	than	2	million	customers	in	150
countries.	Etsy	could	have	been	a	creature	of	Yaletown	itself,	for	it	still	describes
itself	 as	 a	 “community	and	a	 company”:	 the	 founders	describe	 their	mission	as
enabling	people	to	make	a	living	making	things,	to	reconnect	makers	with	buyers
and,	 more	 grandly,	 “to	 build	 a	 new	 economy	 and	 present	 a	 better	 choice.”
Another	of	their	vendors	is	Lisa	Pineau	of	Dartmouth,	just	up	the	coast	from	me,
who	 describes	 herself	 as	 a	 “mompreneur,”	 and	 sells	 pendants	 and	 other	 craft
items.	Today,	small	one-person	or	mom-and-pop	shops	can	stay	small,	stay	where
they	are,	and	reach	a	global	market.

Welcome	to	the	new	manufacturing.

Generation	 One	 was	 preindustrial	 craft,	 makers	 and	 buyers	 agreeing	 on
product	and	price	in	personal	discussion.	Generation	Two	was	Henry	Ford	–	mass
manufacturing	by	production	line.	Generation	Three	was	Dell	computers	–	mass
customization.	Generation	Four	was	Apple’s	iPhone	and	its	thousands	of	“apps”	–
platform-based	 individual	 customization	 on	 a	 mass	 scale.	 Generation	 Five	 is



groovyglassgirl	–	mass	individualization,	driven	by	the	constantly	reducing	scale
and	 cost	 of	 sophisticated	 machine	 tools.	 A	 fairly	 typical	 example	 is	 a	 New
Zealand	 based	 firm	 called	 Ponoko,	 which	 offers	 kitchen-table	 entrepreneurs	 –
based	anywhere	at	all	–	access	to	 laser	cutters	and	injection	molding	machines.
Anyone	can	design	almost	any	product,	and	have	Ponoko’s	cutters	make	it	–	and
ship	 it	 –	 for	 them.	 Ponoko	 has	 even	 moved	 the	 open-source	 idea	 to
manufacturing;	 they	 have	 produced	 and	 posted	 to	 their	 Web	 site	 dozens	 of
designs	 that	 anyone	 can	 use	 to	 incorporate	 into	 new	 products.1	 Three-
dimensional	printers	and	faxes	are	next	(and	yes,	they	do	already	exist),	able	to
extrude	parts	for	complex	products	at	long	distance.
It	may	even	be	that	“jobs”	in	the	sense	politicians	and	others	now	mean	them

are	an	obsolete	notion.	Why	 should	you	not	have	 two,	 three,	 or	 a	dozen	mini-
jobs,	 a	 notion	 that	 the	British	 call	 “slivers-of-time	working”?	New	 technologies
also	make	it	easier	for	employers	–	who	can	now	plug	into	a	constantly	shifting
network	 of	 freelance	workers.	 (You	 can	 register	with	 a	 government-run	 online
work	 marketplace	 in	 which	 anyone	 can	 sell	 spare	 hours	 of	 work	 to	 local
employers.)	Ultimately,	you	might	be	able	to	develop	a	bundle	of	jobs,	to	be	done
during	 the	hours	you	choose	and	 in	a	place	you	choose,	 some	of	 them	service-
industry	jobs,	others	at-home	manufacturing.	Some	may	be	jobs	you	make	up	for
yourself,	like	Poppy	Adams.2

The	 corporate	 capitalist	 model,	 as	 amply	 demonstrated	 in	 the	 foregoing
chapters,	is	superb	at	creation	and	unparalleled	at	allocating	scarce	resources,	but
has	 no	 ability	 to	 control	 scale.	 It	 is	 essentially	 this	 notion	 of	 huge	 size	 and
constant	 growth	 that	 is	 fueling	 our	 multiple	 problems.	 Part	 of	 the	 solution,
therefore,	is	to	radically	rethink	the	whole	notion	of	scale,	of	economic	activity,
and	the	very	idea	of	what	makes	a	community.

The	point,	 though,	 is	not	 to	go	backwards,	 to	return	to	some	simple	agrarian
model.	We’re	a	wired	world,	and	it	works.	We	need	the	globalization	of	ideas,	the
import-export	 of	 visions,	 local	 sustainability,	 and	 international	 connectivity.
Farmers’	markets,	as	discussed,	can	be	seen	as	a	new-old	way	of	retailing	food	–
vendors,	with	a	direct	connection	to	buyers,	selling	things	they	actually	grow	or
make	 themselves.	 This	 model	 can	 be	 extended	 indefinitely,	 through	 all
commercial	 and	 social	 life.	 Once	 you	 have	 local	 food	 (a	 sustainable	 local
agriculture,	already	under	way),	a	more	democratic	local	government	(aided	by
the	 rigorous	 application	 of	 devolution),	 a	 more	 distributed	 energy	 grid,	 more
local	manufacturing	(driven	by	the	increasing	costs	of	transport),	the	apparently
fuzzy	 notion	 of	 rebuilding	 communities	 to	 a	 human	 scale	 becomes	 ever	 more
possible,	 and	 even	 probable.	 In	 E.	 F.	 Schumacher’s	 words,	 “The	 technology	 of
production	 by	 the	 masses,	 making	 use	 of	 the	 best	 of	 modern	 knowledge	 and
experience,	is	conducive	to	decentralization,	compatible	with	the	laws	of	ecology,
gentle	 in	 the	 use	 of	 scarce	 resources,	 and	 designed	 to	 serve	 the	 human	 person
instead	of	making	him	the	servant	of	machines.”3



Small,	 as	 Schumacher	 famously	 put	 it,	 really	 can	 be	 beautiful.	 More	 is	 not
better,	as	Herman	Daly	reminds	everyone.	Enough	is	best.

YES,	SMALL	IS	STILL	BEAUTIFUL

Localization	is	the	process	by	which	a	region,	a	county,	or	a	city,	or	a	suburb,	or
a	neighborhood	reduces	its	dependence	on	the	petroleum-based	global	economy
and	 uses	 its	 own	 resources	 (its	 endowment	 of	 natural,	 financial	 and	 human
capital)	to	produce	as	much	of	its	own	food,	goods,	services,	and	energy	as	it	can
–	while	 still	 connecting	with	 the	wider	world.	 Localization,	 and	 the	 associated
notion	of	resilience,	is	a	key	technique	for	improving	sustainability.

The	 essential	 point	 is	 to	 dramatically	 improve	 environmental	 conditions,	 to
increase	 local	 energy	 and	 food	 security,	 and	 to	 increase	 social	 equity	 by
strengthening	local	economies	and	local	governance.	Localization	is	a	response	to
the	overreliance	on	cheap	oil,	and	the	increasing	likelihood	that	oil	will	be	cheap
no	 longer.	 But	 it	 is	 also	 driven,	 as	 the	 previous	 few	 chapters	 indicated,	 by	 an
increased	yearning	for	something	better	than	the	mass	dislocations	and	grotesque
disparities	of	contemporary	culture,	emphasized	even	more	by	the	hollowing	out
of	 the	 economy	 exemplified	 by	 the	 banking	 crisis	 of	 2008.	 Localism	 is	 not
necessarily	 parochialism.	 The	 World	 Bank,	 not	 usually	 a	 fan	 of	 touchy-feely
economics,	 has	 suggested	 that	 localization	 “will	 be	 one	 of	 the	most	 important
new	trends	in	the	21st	century.”4	It	should	also	be	remembered	that	a	good	deal
of	the	economy	is	already	local	–	by	some	estimates,	for	instance	that	of	Michael
Shuman	 in	 The	 Small-Mart	 Revolution,	 as	 much	 as	 60	 percent	 of	 GDP	 is	 still
generated	by	locally	owned	firms	selling	locally.

Localization	 is	 a	 challenge	 to	 the	 existing	 economic	 and	 political	 systems,	 a
response	 to	 energy	 constraints,	 pollution,	 the	 degradation	 of	 ecosystems,	 the
social	 costs	 of	mass	 consumerism,	 and	 an	 urban	 environment	 designed	 around
automobiles.	It	has	many	antecedents,	and	even	more	branches.	One	of	them	of
course	is	Schumacher,	and	his	most	influential	book,	Small	Is	Beautiful.	“To	strive
for	smallness	means	to	try	to	bring	organizations	and	units	of	production	back	to
a	human	scale	…	Small	units	of	production	can	use	small	resources	…	Small	units
are	 ecologically	 sounder	 than	 big	 ones	 …	 Small	 units	 can	 be	 used	 for
decentralized	production,	leading	to	a	more	even	distribution	of	the	population,	a
better	 use	 of	 space,	 the	 avoidance	 of	 congestion	 and	 of	 monster	 transport.
Smallness	 is	 also	 conducive	 to	 simplicity	…	Most	 important	 of	 all,	 small	 units
allow	many	more	people	 to	do	 their	own	 thing	…”5	Another	 is	Wendell	Berry,
who	 has	 always	 engagingly	 been	 described	 as	 “man	 of	 letters,	 cultural	 and
economic	critic,	and	farmer.”	For	decades,	Berry’s	has	been	a	sane	voice	arguing
for	sustainable	agriculture,	healthy	rural	communities,	good	food,	rootedness	to
place,	 frugality	and	the	 interconnectedness	of	 life,	and	he	has	been	a	 trenchant
critic	of	agribusiness	and	industrialization	in	general.



Also	 important	 is	 Ted	 Trainer,	 the	 Australian	 author	 of	 The	 Simpler	 Way:
Analyses	of	Global	Problems	and	the	Sustainable	Alternative	Society.	Trainer	is	more
radical	than	the	others	(“Let’s	just	scrap	the	whole	economy,”	he	has	said),	but	he
has	consistently	made	points	that	have	been	adopted	by	localization	enthusiasts
everywhere.	 For	 example,	 in	 an	 interview	with	Australian	 radio,	 he	 said,	 “You
can’t	design	a	 just	and	sustainable	world	order	unless	you	accept,	 firstly,	 living
much	more	materially	simply.	Now	that	doesn’t	mean	deprivation	of	any	kind,	it
just	means	living	with	what	is	sufficient.	Secondly,	we	have	to	design	settlements
that	are	highly	economically	self-sufficient,	highly	local	economies	where	most	of
the	things	we	need	come	from	within	a	few	kilometers	of	where	we	live,	because
if	 I’m	right	about	 the	energy	 issue,	we’re	 just	not	going	 to	be	able	 to	 transport
stuff	all	 the	way	round	the	world.	Thirdly,	we	have	to	do	things	 in	much	more
co-operative	and	participatory	ways.	At	the	moment	we’ve	got	lots	of	energy	so
we	 can	 live	 individualistically	 and	 privately	 and	 we	 can	 compete.	 But	 when
things	are	scarce,	it	makes	sense	to	co-operate.”6

Antecedent	 branches	 of	 localization	 include,	 obviously,	 the	 whole
antiglobalization	 movement,	 slow	 food,	 environmentalism	 in	 general,	 the	 new
urbanism,	and	more.

THE	PROPHET	OF	LOCALIZATION

Multiple	 scenarios	 can	 be	 devised	 for	 the	 probable	 outcome	 of	 the	 changes	 to
come;	 they	 vary	 in	 their	 severity,	 depending	 on	 whether	 we	 act	 in	 crisis
conditions	 or	 with	 full	 volition	 beforehand.	 John	 Holmgren	 has	 identified	 the
four	 most	 probable:	 he	 calls	 them	 techno-explosion,	 techno-stability,	 energy
descent,	and	collapse.

Holmgren	 and	his	 associates	 have	been	 thinking	 about	 these	 issues	 since	 the
early	 1970s;	 they	 coined	 the	 word	 “permaculture”	 (from	 permanent	 culture)	 to
describe	 not	 a	 utopia	 or	 designed	 community	 –	 their	 work	 is	 not	 at	 all
prescriptive	or	exclusionary	–	but	a	set	of	design	principles	that	individuals	could
use	 to	 create	 their	 own	 communities,	 mimicking	 relationships	 found	 in	 the
natural	world.	It	started	as	an	essentially	agro-ecological	system,	but	evolved	into
something	 larger;	 the	 idea	was	 to	come	up	with	a	core	 set	of	design	principles
that	 could	 result	 in	 increasingly	 self-sufficient	 and	 permanently	 sustainable
settlements.

The	first	of	Holmgren’s	four	scenarios,	techno-explosion,	is	the	least	probable.
It	 is,	 in	fact,	 the	business-as-usual	scenario	that	has	brought	us	to	this	pass,	 the
notion,	 made	 popular	 by	 conventional	 economics,	 that	 human	 ingenuity	 will
endlessly	 invent	 new	 and	 less	 intrusive	 technologies	 to	 replace	 those	 that	 fail
(fusion	to	replace	oil,	for	example,	or	colonization	of	other	planets),	all	of	which
would	 permit	 ongoing	 economic	 growth,	 endlessly	 increasing	 wealth,	 and
population	expansion	without	limits.	This	might	all	come	about,	but	to	use	it	as



the	default	scenario	requires	faith,	not	reason.

The	second	scenario	he	calls	techno-stability.	Under	techno-stability,	standards
of	 living	 remain	 high,	 and	 can	 be	 extended	 to	 all	 –	 it	 is,	 essentially,	 the
sustainability	option.	The	world	retains	a	sophisticated	global	technology,	but	it
is	driven	by	renewable	and	ecologically	appropriate	energy	systems.	As	Holmgren
puts	it,	the	icon	of	this	scenario	is	photovoltaic	energy.

The	third	scenario	is	energy	descent,	where	available	energy	and	the	resulting
organizational	 complexity	 decline	 progressively	 over	 many	 generations.	 The
descent	could	be	gradual,	or	it	could	come	in	sudden	jolts	–	crises	of	some	kind,
suddenly	spiking	oil	prices	for	example.

The	 fourth	 is	 collapse,	 whose	meaning	 is	 obvious	 enough.	 It	 would	 entail	 a
rapid	 meltdown	 of	 human	 civilization,	 massive	 human	 die-offs	 and	 possible
extinction,	along	with	the	loss	of	much	of	the	planet’s	biodiversity.

Holmgren	 himself	 believes	 that	 some	 version	 of	 the	 third	 scenario,	 energy
descent,	is	the	most	probable	outcome.	His	permaculture	movement	was	created
with	this	scenario	in	mind,	as	a	way	to	view	energy	descent	in	a	positive	light,	in
that	 it	 would	 free	 people	 from	 the	 distortions	 and	 dysfunctions	 of	 growth
economics.	Energy	contraction,	he	believes,	“will	give	birth	to	a	new	culture,	one
more	 different	 from	 our	 current	 globalized	 culture	 than	 post-enlightenment
capitalism	and	industrial	culture	was	from	its	precursors	in	Europe.	The	energetic
contraction	 will	 force	 a	 re-localization	 of	 economies,	 simplified	 technology,	 a
ruralization	of	population	away	from	cities,	and	a	reduction	in	total	population.”
It	 will	 also	 reflect	 many	 of	 the	 design	 rules,	 if	 not	 details,	 of	 preindustrial
societies.	“Thus,	the	tree	is	a	suitable	icon	of	this	scenario,”	says	Holmgren”7

This	 seems	 to	 me	 wrong-headed,	 offering	 a	 false	 optimism	 in	 a	 stultifying
cocoon	of	pessimism.	He’s	 saying	 that	 the	 future	 is	going	 to	be	a	mess,	but	we
can	 learn	 from	 it	 and	 build	 something	 better.	 By	 contrast,	 I	 argue	 that	 it	 is
entirely	 possible	 to	 head	 off	 the	mess	 in	 the	 first	 place	 –	 that	 some	 version	 of
techno-stability	 is	 not	 only	 achievable	 but	 will	 yield	 some	 of	 the	 same	 post-
carbon	benefits	as	energy	descent,	while	 retaining	a	 sophisticated	 technological
base	for	society	in	a	remade	but	still	globalized	(and	urbanized)	world.

Nevertheless,	Holmgren	 is	 right	not	 to	be	 too	prescriptive.	As	he	puts	 it,	 it	 is
not	the	project	but	the	living	process	that	will	be	the	measure	of	our	actions.

CAN	CITIES	SURVIVE	LOCALIZING?

In	Holmgren’s	 view,	 and	 in	 the	view	of	many	proponents	of	 localization,	 there
seems	 to	be	no	 room	 for	 cities.	 It’s	 hard	 to	 see	how	 they	would	 survive	 in	 the
low-tech	world	envisaged	by	the	energy-descent	transition	idea.	 If	 the	economy
has	collapsed	to	that	extent,	cities	can	look	forward	to	a	Mad	Max	future,	chaotic
and	 necessarily	 violent.	 In	 that	 kind	 of	 environment,	 rural	 people	will	 prevail.



They	 are	 already	 more	 self-reliant,	 used	 to	 living	 off	 grid	 and	 fending	 for
themselves,	while	too	many	city	dwellers	can	hardly	fix	a	leaky	pipe,	never	mind
design	and	build	a	water	system.

It	is	possible,	though,	to	be	more	upbeat	than	the	pessimists,	and	more	positive
about	 the	 chances	 of	 an	 urban	 and	 technological	 future	 after	 oil.	 Sure,	 the
suburbs	might	become	wasteland	–	but	soon	enough,	they	would	be	transformed
into	farmland,	or	rebuilt	 into	viable	villages	 linked	with	transit	corridors.	Cities
would	 be	 carved	 into	walkable	 neighborhoods,	with	 active	 relationships	 to	 the
farms	that	feed	them.	Technology	would	survive.	It	must,	if	the	bucolic	visions	of
localism	are	not	to	turn	medieval.	Someone	has	to	generate	the	electricity	to	run
the	 transit	 system	–	 and	 to	make	 the	 trains	 and	 trolleys	 in	 the	 first	 place.	 The
Internet	 isn’t	 ethereal,	 hasn’t	 been	 “angelized,”	 in	 Herman	 Daly’s	 phrase.	 It
depends	on	sturdy	server	farms	and	an	array	of	satellites	in	synchronous	orbit	–
how	 are	 we	 going	 to	 get	 those	 up	 there	 without	 a	 continuing	 sophisticated
technological	base?

It’s	sometimes	forgotten	that	cities	can	be	among	the	greenest	human	places	on
earth,	 greener	 than	 many	 farming	 regions,	 especially	 those	 that	 use	 industrial
farming	 methods.	 New	 York	 City,	 or	 at	 least	 Manhattan,	 where	 most	 people
either	walk	or	take	transit	to	work,	is	ecologically	efficient,	probably	the	greenest
city	 in	the	U.S.	(greener	by	far	than,	 for	 instance,	rural	Vermont).	To	be	green,
density	 can	 be	 really	 good,	 and	 local	 doesn’t	 necessarily	mean	 rural.	 The	 best
cities	 are	 already	 local	 in	 this	 sense	 –	 they	 are	 generally	walkable,	 or	 at	 least
transit	 based,	 often	 have	 finely	 tuned	 mixed-use	 neighborhoods,	 intelligent
architecture	and	planning,	and	a	punitive	attitude	toward	the	automobile.

Cities	 are	 just	 as	 important	 in	 another	 way:	 their	 density	 is	 a	 hothouse	 for
ideas.	Cities	create	art	and	make	science	possible.	Cities	foster	the	competition	of
ideas.	You	can	decentralize	ideas	to	a	degree,	and	you	can	decentralize	cities	too.
But	you	can’t	do	away	with	them,	and	shouldn’t	want	to.	Localization	does	not
mean	a	return	to	village	life,	if	by	that	we	mean	the	stultifying	narrowness	and
conservatism	 of	 parochialism.	 As	 Schumacher	 put	 it	 (he	 was	 talking	 about
economics,	 but	 it	 will	 serve	 for	 localization	 too):	 “In	 the	 affairs	 of	 men	 there
always	appears	to	be	a	need	for	two	things	simultaneously,	which,	on	the	face	of
it,	 seem	 to	 be	 incompatible	 and	 to	 exclude	 one	 another.	We	 always	 need	 both
freedom	and	order.	We	need	the	 freedom	of	 lots	and	 lots	of	small,	autonomous
units	and,	at	the	same	time,	the	orderliness	of	large	scale,	possibly	global,	unity
and	 coordination.	 When	 it	 comes	 to	 action,	 we	 obviously	 need	 small	 units,
because	action	is	a	highly	personal	affair,	and	one	cannot	be	in	touch	with	more
than	a	very	limited	number	of	persons	at	any	one	time.	But	when	it	comes	to	the
world	of	ideas,	to	principles	and	to	ethics,	to	the	indivisibility	of	peace	and	also
of	ecology,	we	need	to	recognize	the	unity	of	mankind	and	base	our	actions	on
this	recognition.”8	 The	 Internet	 has	 permitted	us	 to	 “be	 in	 touch”	with	 a	 great
many	 more	 people	 than	 was	 previously	 the	 case	 –	 but	 you	 can	 still	 read	 the
passage	as	an	argument	for	cities	in	a	localized	world.



These	ideas	were	codified	in	the	writings	of	Jane	Jacobs	and	others,	precursors
of	the	so-called	New	Urbanism,	lately	passing	under	a	number	of	labels,	such	as
smart	 growth,	 livable	 communities,	 transit-oriented	 development,	 and	 active
living.	 The	 transit	 and	 energy	 implications	 of	 these	 ideas	 have	 already	 been
covered,	but	Jacobs’s	particular	insight	was	that	mixed-use	neighborhoods,	where
retailers,	cafés	and	restaurants	and	other	businesses	are	stirred	in	with	residential
buildings,	 are	 always	 more	 agreeable	 –	 and	 safer	 –	 than	 single-use
neighborhoods,	 which	 at	 certain	 times	 of	 the	 day	 are	 inevitably	 deserted.	 She
didn’t	think	of	these	neighborhoods	as	“sustainable,”	but	that’s	what	they	are.

Jacobs-like	 “smart	 growth”	 is	 now	 being	 practiced	 in	 dozens	 of	 cities
worldwide,	Chicago	among	them.	It	is	not	always	clear	what	the	phrase	means,
but	among	 its	 core	principles	 is	 infilling	 (building	 in	under-used	or	vacant	 city
land,	 recycling	 older	 buildings,	 building	 higher,	 increasing	 density);	 increasing
green	 spaces;	 encouraging	mixed	 use,	 allowing	 for	 slow-speed	 travel	 (bikes	 or
pedestrians);	 encouraging	 regional	 and	 mixed-use	 “downtowns”;	 and	 strong
restrictions	on	sprawl.

So	 the	 “green	 city”	 is	 not	 a	 new	 idea,	 though	 today	 it	 is	 also	 informed	 and
infused	with	more	sophisticated	ecological	principles.	The	architect	Albert	Speer,
for	example,	has	been	working	on	green	cities	for	more	than	30	years.	As	the	son
of	Hitler’s	favorite	architect,	Speer’s	life	has	not	been	without	controversy,	which
he	 stirred	 up	 again	 when	 he	 was	 hired	 to	 help	 plan	 the	 Beijing	 Olympics,	 an
awkward	reminder	of	his	father’s	role	in	the	Berlin	games	that	Leni	Riefenstahl	so
famously	filmed.	But	Speer	has	carved	out	for	himself	a	niche	as	a	green	planner
and	 builder,	 and	 has	 worked	 in	 Cologne	 to	 redesign	 the	 city	 center,	 in	 Saudi
Arabia,	in	Egypt,	where	he	has	developed	a	plan	to	restructure	a	city	of	3	million
people	within	 Cairo,	 just	 behind	 the	 pyramids,	 and	 has	 built	 a	 dozen	 or	more
sustainable	 neighborhoods	 in	 the	 Shanghai	 region	 of	 China.	 He	 is	 optimistic
about	China.	As	he	told	the	London-based	writer	John	Whitfield	in	an	interview
published	in	Nature,	 implicitly	acknowledging	China’s	more	authoritarian	social
structure,	“I	feel	that	the	Chinese	culture	is	better	organized	to	manage	problems
than	 others.	 We	 are	 designing	 new	 eco-cities	 in	 China,	 where	 we	 do	 the
infrastructure	and	urban	planning.	The	main	aim	is	to	protect	the	environment	an
reduce	 the	amount	of	 farmland	converted	 into	cities.	Chinese	 thinking	 is	direct
and	practical,	and	they	make	decisions	fast	…	Western	society	thinks	in	sectors,
and	not	enough	in	circles.	We	must	be	holistic	and	interdisciplinary.”9	The	New
Urbanism,	then,	is	part	of	the	localization	credo:	the	reshaping	of	existing	urban
centers,	 the	 reinvention	 of	 suburbs,	 and	 the	 conservation	 of	 nature.	 Urban
neighborhoods,	 just	 like	 villages,	 should	 be	 human	 scaled,	 designed	 for	 the
pedestrian	and	the	cyclist	and	not	the	car,	diverse	in	use	and	in	population,	and,
as	Speer	puts	it,	“shaped	by	[their	own]	landscape,	culture,	history	and	future,”
as	well	as	by	climate	and	ecological	imperatives.

Can	the	suburbs	be	saved?	Can	they	really	be	reconfigured?	Some,	yes.	If	they
were	 remade	 with	 decentralized	 commerce	 and	 retail	 sectors	 and	 access	 to



commuter	 rail	 systems,	 they	 could	 be	 made	 more	 or	 less	 viable	 under	 a
localization	 scheme,	 turned	 into	 new-style	 commuter	 villages.	Others,	 probably
not,	 given	 their	 exceptionally	 low	 densities.	 Not	 fixable	 either	 are	 the	 endless
stretches	 of	 big	 box	 stores,	 outlet	 stores,	 strip	malls,	 gas	 stations	 and	 fast	 food
outlets	that	blight	the	outskirts	of	virtually	every	city.	But,	in	the	end,	that’s	all
right.	No	one	will	miss	them.	And	we	need	more	farmland	anyway.

LOCALIZING	IS	NOT	WITHOUT	RISK

Smaller-scale	 living	 is	 not	 a	 panacea,	 any	more	 than	 small-scale	 farming	 is.	 In
some	 ways,	 it	 may	 be	 a	 wash	 –	 what	 benefits	 some	 communities	 may	 harm
others.	 Peak	 oil	 implies	 less	 travel	 and	 tourism;	 that	 will	 hurt	 some	 and	 help
some,	but	it	also	risks	lessening	the	exchange	of	ideas	–	the	“other”	will	become
more	mysterious	and	opaque	–	and	will	perhaps	reduce	tolerance.

One	social	risk	of	localization	was	exemplified	for	me	by	a	post,	now	vanished,
on	 the	Relocalization	Network	Web	site.	The	author	 lived	 in	what	he	called	an
intentional	 community,	 by	 which	 he	 seemed	 to	 mean	 quasi-communal	 –	 the
residents	 lived	 in	 private	 homes	 and	 were	 generally	 employed	 elsewhere,	 but
managed	the	neighborhood	and	common	amenities	together,	sharing	some	meals,
sharing	 tools,	 and	 sharing	 “good	 times	 and	 values,	 and	 …	 a	 rich	 community
structure	 that	 fosters	 support	 and	 connectivity.”	 Even	 that	was	 enough	 to	 alert
those	 of	 us	 sensitive	 to	 the	 busybodiness	 of	 small	 towns,	 and	 who	 value	 the
amiable	anonymity	of	big	cities.	But	then	he	wrote	(my	italics):	“On	first	blush,
living	 in	 a	 tight-knit	 community	 (which	 includes	 resolving	 conflicts,	 making
decisions,	 and	managing	 shared	 resources)	wouldn’t	 seem	 to	 have	much	 to	 do
with	 building	 a	 sustainable	 economy,	 but	 it	 sets	 the	 stage	 for	 relocalization.	A
citizenry	that	thinks	and	lives	at	the	community	scale	is	the	main	ingredient	necessary
to	cook	up	a	more	local	economy.”	Living	at	the	community	level	is	desirable	and,
as	 I	 have	 argued,	 probably	 inevitable.	 But	 thinking	 at	 the	 community	 level,	 if
that’s	all	you	do,	means	a	descent	into	parochialism	and	obscurantism.

The	downside	of	localization,	then,	would	be	the	risk	of	intolerance,	meanness,
and	 gossip	 (exemplified	 by	 the	 Soviet	 Comrades’	 Courts	 and	 by	 Islamic	 sharia
courts	elsewhere),	and	a	growing	ignorance	of	the	world	outside.	The	purpose	of
redemocratizing	and	rescaling	communities	is	to	find	survival	mechanisms	in	the
post-oil	and	climate-chaos	world,	not	to	go	forward	to	the	past.	Localization	does
not	necessarily	mean	communalism.	You	can	get	along	with	your	neighbors	and
live	 in	 a	democratic	 community	without	wanting	 to	 live	 in	 their	 laps.	You	 can
think	thoughts	that	are	not	theirs.

We	 should	 relocalize	 politics	 and	 community	 for	 a	 number	 of	 reasons,
including	widespread	dissatisfaction	and	unhappiness	with	industrialized	society
–	 that	 is,	because	we	want	something	better	and	because	democracy	and	social
relations	simply	work	better	on	a	small	scale.	We	should	also	do	it	because	triple-



digit	oil	will	make	so	much	of	mass-scale	international	trade	and	commerce,	and
farming	unviable.

“Proper”	 localism	 is	 neither	 for	 nor	 against	 trade;	 it	 simply	 recognizes	 that
much	of	global	 trade	will	diminish	as	 transportation	costs	 rise.	Parochialism	 in
trade	would	 be	 as	 bad	 as	mindlessly	 shifting	 everything	 to	 low-wage	 countries
from	more	affluent	ones,	the	current	paradigm.

Localism	 is	 neither	 antiurban	 or	 urban;	 it	 merely	 sees	 smaller	 units	 as	 the
proper	 focus	 of	 human	 life,	 and	 you	 can	 have	 smaller	 units	 in	 urban
conglomerates	as	well	as	villages.	Technology	helps.	Technology	has	made	it	less
important	where	you	live,	because	you	can	work	anywhere.	By	some	estimates,
some	13	million	Americans	telecommuted	in	2007,	up	16	percent	from	the	year
before,	and	more	than	22	million	people	run	home-based	businesses.	People	will
need	 to	move	 less	 often,	 put	 down	 roots	 and	 still	 change	 jobs.	 In	 1972,	when
Vance	 Packard	 wrote	 A	 Nation	 of	 Strangers,	 nearly	 20	 percent	 of	 Americans
changed	 residence	 annually.	 By	 2004,	 that	 was	 down	 to	 14	 percent,	 and
Americans	born	today	are	more	likely	than	not	to	reside	near	their	place	of	birth
than	those	in	the	nineteenth	century.10

As	 Jeff	 Rubin	 puts	 it,	 “Local	 tastes	 and	 local	 customs,	 seemingly	 headed	 for
extinction	 in	 the	 face	 of	 globalization’s	 onslaught,	 will	 get	 a	 last-minute
reprieve.”11	Localization	can	lead	to	the	kind	of	empowerment	that	 is	 infinitely
enriching,	as	Frances	Moore	Lappé	suggested	in	a	letter	to	Harper’s	magazine	in
2009,	in	which	she	pointed	to	several	examples	of	pretechnological	communities
generating	family	and	community	power	–	both	literally	and	politically.	Another
example	 is	 a	 group	 of	 peasant	 farmers	 on	 the	 Uruguay	 River	 in	 Brazil,	 who
expelled	 a	 multinational	 energy	 company	 and	 are	 running	 their	 own	 local
cooperative	electricity	supply,	powered	by	small-scale	hydro	dams.	Once	that	was
done,	 the	 cooperative,	 consisting	 of	 some	 6,000	 families,	 began	 research	 for
producing	biogas	and	electricity	 from	waste,	and	are	producing	 their	own	 fuel,
distilled	 from	 sugar	 cane	 in	microdistilleries.12	 The	Geneva-based	 International
Cooperative	Alliance	estimates	that	more	than	100	million	jobs	are	now	provided
worldwide	through	cooperatives.

Localization	is	a	Good	Thing.	Which	is	just	as	well,	because	to	some	degree	it	will
happen	whether	we	choose	it	or	not,	if	only	as	a	consequence	of	the	diminution
of	cheap	oil.	If	we	let	localization	choose	us	rather	than	us	choosing	localization,
the	consequences	could	be	as	dire	as	John	Holmgren	believes.	But	it’s	wrong	to
think	of	localization	as	constraining.	We	shouldn’t	localize	just	to	solve	problems.
It	is	desirable	on	its	own.	We	must	localize	because	it	will	make	our	lives	better.



EPILOGUE

AS	 ALL	 THE	 FOREGOING	 HAS	 suggested,	 we	 need	 to	 radically	 remake	 our	 society,	 our
politics,	and	our	economy	by	all	the	means	and	methods	outlined:	by	moving	to
post-carbon	 energy	 through	 a	mix	 of	 renewable	 and	 nuclear	 power,	 creating	 a
smart	 grid	 and	 electrifying	 transport	 along	 the	 way;	 by	 fixing	 the	 economy
through	 enabling	 a	 no-growth	 but	 constant-development	 economic	 system;	 by
harnessing	 the	 creative	 aspects	 of	 corporate	 capitalism	 and	 globalization;	 by
fixing	politics	 though	an	 informed	democracy;	 by	 eliminating	 extreme	poverty;
by	stabilizing	the	population;	and	by	reducing	the	scale	of	human	activities.

We	know	how	to	do	all	of	this:	turn	the	broad	goals	laid	out	in	the	first	chapter
into	a	series	of	concerted,	coherent,	and	coordinated	actions,	 thus	 transforming
seemingly	insurmountable	problems	into	a	series	of	interlocking	virtuous	circles.
We	 can	 do	 what	 needs	 to	 be	 done	 without	 the	 top-down	 draconian	 ukases	 of
Soviet-style	 social	 engineering,	 but	 rather	 through	 a	 series	 of	 linked	 changes
initiated	from	below	and	encouraged	from	above.

We	can	do	it	because	we	want	 to,	not	because	we	must.	We	can	learn	to	live
within	our	limits,	to	live	cooperatively,	to	control	our	numbers,	to	live	in	such	a
way	 as	 to	 leave	 room	 for	 wild	 things.	 In	 this	 way,	 we	 can	 finally	 earn	 our
grandchildrens’	gratitude.

In	terms	of	what	such	a	society	might	actually	be	like,	you	could	do	worse	than
look	to	the	founding	principles	(if	not	the	earnest	politics)	of	the	British	Rochdale
cooperative	 movement:	 voluntary	 and	 open	 membership	 in	 communities,
democratic	control,	economic	participation	by	all,	autonomy	and	independence,
education	 and	 information	 as	 high	 virtues,	 and	 cooperation	 between
communities.	Were	we	to	embrace	similar	principles,	our	society	will	evolve	into
something	we	can’t	now	foresee.	But	here’s	what	I	think	it	would	become:

Industrially	 it	would	 be	 fully	 sustainable	 and	 high-tech	 –	 there	would	 be	 no
return	to	primitive	technologies.	Sophisticated	communications	technology	on	a
global	scale	would	be	the	norm.

The	economy	would	be	in	robust	balance,	revitalized	corporations	tempered	by
third-sector	 trusts,	 the	 World	 Trade	 Organization	 balanced	 by	 a	 World
Environmental	 Organization.	 The	 ideology	 of	 constant	 growth	 would	 be
consigned	to	 the	trash	bin.	Economic	activity	would	be	driven	by	a	recognition
than	 human	 welfare	 is	 the	 highest	 good,	 with	 constant	 improvement	 and
development	the	goal.	Wealth	disparities	would	be	minimized,	as	much	poverty
eliminated	 as	 possible.	 Agriculture	 would	 become	 regenerative,	 and	 work	 in
harmony	with	 urban	 conglomerations.	 The	 “creative	 destruction”	 of	 capitalism
would	 be	 renewed	 and	 reinvigorated,	 new	 businesses	 and	 industries	 launched



and	old	ones	put	out	to	pasture	in	a	constant	cycle	of	improvement.

An	 ethic	 that	 values	 intelligence,	 creativity,	 and	 achievement	would	 emerge.
Universal	 connectivity	 would	 help	 to	 renew	 a	 sense	 of	 community.	 Small
communities	 would	 thrive,	 often	 within	 great	 cities,	 now	 greener	 and	 more
creative	than	ever.	Relocalization	would	become	the	new	orthodoxy,	along	with
creative	 economic	 shrinking	 and	 the	 development	 of	 a	 global	 ethic	 that	 values
diversity.	 There	 would	 be	 an	 open	 commons	 on	 ideas,	 greater	 emphasis	 on
education,	a	population	trained	in	the	arts	as	well	as	the	sciences.

Demographically,	 the	 world	 would	 maintain	 a	 stable	 population,	 below	 8
billion	 and	 down	 to	 5	 billion	 if	 possible,	 but	 not	 kept	 maniacally	 rigid.
Sufficiency	would	be	regarded	as	the	highest	ethic,	along	with	sustainability,	and
a	care	for	the	web	of	life.

Politics	would	be	dominated	by	strong	democratic	institutions,	with	maximum
citizen	 participation,	 in	 line	 with	 Keynes’s	 view	 of	 a	 world	 made	 up	 of	 small
cultural	 and	 political	 units	 combined	 into	 larger	 and	more	 or	 less	 closely	 knit
economic	 units	 (decentralization	 as	 far	 as	 possible,	 global	 institutions	 where
necessary).	 Emphasis	would	 be	 on	 extended	 planning,	 and	 flexibility	would	 be
seen	 as	 a	 high	 political	 virtue.	 A	 new	 ideology	 of	 cooperation	 –	 probably	 the
hardest	task	of	all	–	would	govern	human	affairs.

All	this	will	give	us	time,	as	Joe	Bageant	put	it,	“to	grow,	to	think,	to	come	to
know	what	sages	know	before	their	time	is	over”1	–	and	the	space	to	do	it	in.

How	bad	is	that?
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