
How do we plan effec-vely for Adapta-on 
and Mi-ga-on?

•  Temperature	~1oC	
•  Mel0ng	ice,	600	billion	tons	annually	and	accelera0ng	
•  Oceans	experiencing	warming,	anoxia,	and	acidifica0on	
•  Extreme	Weather	on	the	rise	(heat	waves,	drought,	storm	intensity,	rain	
intensity,	flooding)	
• Wildfire	larger	and	more	frequent,	since	1995	gone	from	16%	to	52%	of	U.S.	
Forest	Service	budget	-	$1.8	billion	by	2025	
•  2017	most	expensive	year	in	U.S.	for	weather	disasters	($306	billion)	
•  Ecosystems	experiencing	local	ex0nc0on,	climate	departure,	increased	exposure	
to	invasives	
•  Food	yields	and	nutri0onal	value	decreasing	(maize,	soy,	wheat,	rise)	
•  Human	health	exposed	to	disasters,	heat	waves,	infec0ous	diseases	
•  Sea	level	rise	is	accelera0ng	



Hawaii Impacts
•  Hurricanes	increasing	
•  Long-term	rainfall	decreasing	
•  Sea	level	rise	
•  Oceans	at	risk	
•  Trade	winds	changing	(NE	decreasing,	E	increasing)	
•  Ecosystems	at	risk	
•  Increasing	El	Niño	intensity	and	frequency		

•  Heat	
•  Drought	
•  Extreme	rain	
•  Coral	bleaching	
•  Coastal	erosion	
•  Ac0ve	hurricane	season	



Global emissions = 36.2 ± 2 GtCO2 in 2016, 62% over 1990  
Projec-on for 2017 = 36.8 ± 2 GtCO2, 2.0% higher than 2016



The top four emiRers in 2016 = 59% of global emissions 
China (28%), United States (15%), EU28 (10%), India (7%)



Progress? 
• Na0onal	pledges	are	only	one-third	of	what	is	needed	to	avoid	2oC	
of	global	warming.	
• A_er	3	years	of	stable	carbon	emissions,	they	rose	again	in	2017	
2.2%,	we	have	not	reached	peak	emissions.	
• Carbon	accumula0on	in	the	atmosphere	con0nues	to	rise	and	set	
records	(2015/16,	poten0ally	due	to	El	Niño).	



What will the world look like at 2oC?

• Wildfires	increase	400%	to	800%	in	size.		
• Hurricanes	2%	to	8%	more	intense.	
•  20%	to	30%	of	plants	and	animals	at	high	risk	of	ex0nc0on	
•  The	Arc0c	will	keep	mel0ng,	losing	30%	of	its	annual	average	sea	ice.	
• Crop	yields	in	the	U.S.,	India,	and	Africa	decrease	10%	to	30%.	
•  Freshwater	availability	decline	20%.	
• Many	regions	become	unlivable,	tens	of	millions	of	refugees.	
•  Socio-economic	and	poli0cal	turmoil	

Warming	Impacts	by	Degree,	Na0onal	Research	Council,	NAS,	hcp://dels.nas.edu/materials/booklets/warming-world	
The	World	Bank,	turn	Down	the	Heat:	hcp://www.worldbank.org/en/topic/climatechange/publica0on/turn-down-the-heat	



At 3oC 
1) +4-8 ^ slr 
2) Lg. regions 
too hot to live 
3) Superstorms 
in the tropics 
4) Extreme heat 
every summer 




•  Ac0ons	in	one	part	of	the	economy	can	have	unintended	
consequences	in	others	
•  In	order	to	depress	such	ac0vi0es,	Pigou	proposed	to	tax	
them.		
•  A	Pigovian	tax	should	equal	the	social	cost	of	the	nega0ve	
behavior.		
•  To	encourage	posi0ve	behavior,	offer	subsidies.	
• We	apply	the	principle	fairly	with	alcohol	and	tobacco,		
•  But	insufficiently	with	gasoline,	synthe0c	pes0cides	&	
herbicides	and	the	transient	accommoda0on	tax.	
• Most	economists	s0ll	advocate	Pigovian	taxes	as	an	efficient	
way	of	dealing	with	nega0ve	externali0es	rather	than	
government-imposed	standards.	

Arthur Cecil Pigou, 1877 - 1959



Inventory all carbon in Hawaii, iden-fy the carbon 
footprint of all socio-economic ac-vi-es
• Use	the	resul0ng	spreadsheet	to		

•  Subsidize	nega0ve	and	low	carbon	ac0vi0es		
•  Develop	an	income	tax	scaled	to	carbon	footprint	

• Hawaii	could	be	the	first	large	community	to	define	the	economy	
based	on	mi0ga0on	



Increase taxes on carbon and other 
greenhouse gas crea-ng ac-vi-es
• Use	the	proceeds	to:	

•  Increase	the	number	of	EV	charging	sta0ons,	and	maintain	them	
•  Develop	a	government	program	to	enable	retreat	from	beachfront	loca0ons	
•  Relocate	(or	raise)	coastal	highways	
•  Bury	power	lines	
•  Build	storm	water	management	systems	
•  Re-engineer	drainage	systems	



Eliminate the GE tax for fresh food (fresh 
fruit, vegetables, meat and fish).
•  Increase the GE for processed food and beverages. 
• This is likely to increase Hawaii's food security by giving local 

farmers a larger market for their products and thus an 
inducement to increase production. 
• also likely to reduce consumption of processed foods, many of 

which promote obesity, diabetes, heart disease and cancer, all 
of which are socially and economically costly maladies.  
• Moreover, most processed foods are manufactured out of state, 

with a large greenhouse gas footprint due in part to 
transportation costs.	



Increase the state income tax at the 
highest levels of income.
• The Hawaii that we hope to leave to our children - the Hawaii of 

blue oceans and green valleys, filled with living things - depends 
largely on the strength and integrity of our present DLNR.	
• Use the proceeds to restore DLNR funding. 



Cut your carbon footprint 50% each decade
• Reduce	air	travel	
• Use	your	car	less	
(mass	transit)	
• Have	smaller	
families	
• Eat	a	more	plant-
based	diet	


