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Introduction	

The	Climate	Accountability	Institute	has,	under	my	direction,	developed	the	Carbon	Majors	
database	since	2002.	The	extensive	database	now	contains	historical	production	data	for	
108	entities,	chiefly	based	on	company-reported	data	on	annual	net	equity	production	of	
crude	oil	(including	condensate	and	natural	gas	liquids,	NGLs),	natural	gas,	and	coal.	

A	robust	and	peer-reviewed	methodology	is	applied	to	the	foundational	production	data	in	
order	to	estimate	both	operational	(scope	1)	and	product-related	(scope	3,	category	11)	
emissions	of	carbon	dioxide	and	methane	attributable	to	individual	companies	over	their	
corporate	history,	to	the	extent	such	company	data	is	publicly	available.	
The	methodology	uses	international	sources	of	emission	factors	per	bbl	of	crude	oil	and	
liquids,	cubic	feet	of	natural	gas,	and	tonnes	of	coal.	The	methodology	explicitly	deducts	
portions	of	produced	crude	oil	and	natural	gas	sequestered	into	non-energy	products	such	
as	petrochemical	feedstocks	(for	use	it	plastics,	etc.),	lubricants,	and	road	oil,	and	(for	gas)	
production	of	nitrogen	fertilizers.	A	full	exposition	of	the	Carbon	Majors	methodology	is	
available	in	Heede	(2019)	and	Heede	(2014a,	b).	Fossil	fuel	companies	routinely	report	on	
scope	1	and	scope	2	emissions	(direct	and	indirect	operational	emissions,	respectively).	

Here	we	report	on	fossil	fuel	production	over	Eni’s	history	since	its	establishment	in	1953	
to	2022,	both	for	crude	oil	and	natural	gas,	and	emissions	attributable	to	Eni	from	both	
operational	scope	1	emissions	(such	as	own	fuel	use,	flaring,	vented	CO2,	and	fugitive	
methane)	and,	more	importantly,	from	global	use	of	the	natural	gas	&	petroleum	products	
made	available	to	global	markets	based	on	the	net	equity	production	reported	by	Eni	
annually	since	1953.	
Figure	1.	Global	fossil	fuel	&	cement	emissions	and	Carbon	Majors’	contribution	1820-2020	

	
CAI	data.	Global	CO2	emissions	from	CDIAC	and	Global	Carbon	Project.	
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In	all,	for	the	108	entities	for	which	we	have	quantified	scope	1	plus	scope	3	emissions,	we	
have	documented	70%	of	all	global	emissions	from	fossil	fuel	combustion	and	cement	
production	since	that	dataset’s	beginning	in	1751.	
In	this	report	we	estimate	the	emissions	attributable	to	Eni’s	self-reported	net	equity	
production	of	crude	oil	and	natural	as	liquids	(NGLs)	and	natural	gas.	Eni	has	not,	to	my	
knowledge,	had	assets	or	equity	investment	in	production	of	coal.	
We	rely	primarily	on	Eni’s	production	as	reported	in	various	Annual	Reports	and	Factbooks,	
and	only	use	external	sources	(such	as	Oil	&	Gas	Journal’s	Oil&Gas100	[non-US	companies])	
if	we	do	not	have	access	to	Eni-reported	production.	
Eni	is	encouraged	to	update	or	correct	oil	and	gas	production	data	for	any	year	from	1953	
to	2022.	Also,	if	the	company	has	measured	data	or	engineering	estimates	of	emissions	
from	flaring,	venting,	own	fuel	use,	or	vented	and	fugitive	methane	from	1953	onwards,	do	
contact	us.	

Future	updates	of	the	Carbon	Majors	database	will	be	released	by	InfluenceMap,	based	in	
London:	www.influencemap.org.	

Sincerely,		

	

	
Real	World	Visuals	graphic,	for	CAI.	The	sizes	of	buttons	are	proportional	to	their	emissions	1751-2018.	
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Carbon	Majors:	Methodology	and	process	

CAI	has	developed	the	Carbon	Majors	database	since	2002,	and	it	now	contains	historical	
production	data	for	108	entities,	chiefly	based	on	company-reported	data	on	annual	net	
equity	production	of	crude	oil	(including	condensate	and	natural	gas	liquids,	NGLs),	natural	
gas,	and	coal,	as	well	as	process	emissions	from	leading	cement	producers.	

We	collected	ENI	Annual	Reports	and	ENI	FactBooks	covering	1953	to	2022	and	using	Oil	&	
Gas	Journal	OGJ100	oil	and	gas	production	for	missing	years	(e.g.,	1987-1994).	We	convert		

Figure	2.	ENI	oil	&	natural	gas	production,	1953-2022	

	
CAI	worksheet	on	Eni	oil	&	gas	production	(summarized	for	each	year	in	green	columns).	
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all	reported	data	to	million	bbl	(Mb)	per	year	and	billion	cubic	feet	(Bcf)	per	year.	Over	the	
company’s	history	since	1953	it	has	produced	12.4	billion	bbl	(Gb)	and	56.4	trillion	cubic	
feet	(Tcf)	of	natural	gas.	We	carefully	document	sources	of	production	data	in	cell	notes.	
Production	data	is	linked	to	a	separate	excel	worksheet	that	applies	emission	factors	per	
bbl	of	crude	oil	and	NGLs	and	per	thousand	cubic	feet	of	natural	gas.	This	worksheet	
calculates	emissions	per	company	and	per	year	for	each	fuel,	using	well-documented	
emission	factors.	

The	calculation	of	emissions	associated	with	Eni’s	production	of	oil	and	gas	deducts	for	net	
non-energy	uses	of	crude	oil	for	petrochemicals	and	other	non-energy	uses	of	oil,	such	as	
lubricants,	specialty	products	(e.g.,	naphtha	for	solvents,	soaps,	and	cleaning	products),	
which	in	aggregate	deducts	~8%	of	production	crude	oil	and	NGL	production.1	
Emissions	from	common	fossil	fuel	industry	sources	—	such	as	use	of	the	company’s	own	
fuel	(for	power	and	heat	in	refineries,	for	example,	or	diesel	for	vehicles	and	equipment),	
carbon	dioxide	from	flaring	associated	gas,	and	venting	of	CO2	from	gas	processing	facilities	
—	are	also	estimated	for	each	company,	including	Eni.	See	discussion	in	the	following	
chapter.	

A	commissioning	process	is	undertaken	in	order	to	assure	that	the	data	entry,	analysis,	and	
emission	calculations	are	as	accurate	as	possible.	

Uncertainties	
It	is	difficult	to	estimate	uncertainty	ranges	for	a	particular	company,	given	the	long	time-
frame	and	the	number	of	variables	and	data	sources.	Oil	and	gas	companies,	in	general,	
vary	in	the	quantities	of	crude	oil	and	NGLs	diverted	to	non-energy	uses	over	time,	and	
company	-reporting	of	such	“other	and	specialty”	refining	applications	are	not	transparent,	
least	of	all	historically.	We	have	made	a	best-effort	at	quantifying	various	sources	of	
emissions	attributable	to	Eni	over	its	history,	and	have	throughout	the	methodology	and	
process	of	estimating	emissions	applied	conservative	values.	

Our	aim	is	to	provide	as	accurate	an	estimation	of	attributable	emissions	as	reasonably	
achievable	from	the	partial	data	publicly	available.	It	is	in	Eni’s	interest	to	help	improve	
both	the	data	and	the	emission	estimates	in	order	to	reduce	uncertainties	and	provide	the	
most	accurate	results.	We	are	confident	that	our	results	are	reasonably	accurate,	are	
roughly	within	+/-10%	overall,	and	that	improving	accuracy	and	completeness	is	a	shared	
objective.	
	
	 	

	
1	CAI	does	not	have	access	to	any	of	the	Carbon	Major	oil	and	gas	producers’	historical	fraction	of	crude	oil	diverted	and	
sequestered	into	non-energy	uses.	We	analyzed	US	EPA	data	on	non-energy	uses,	netted	back	combustion	of	non-energy	
uses	such	as	waste-to-energy,	cement	kiln,	or	industrial	combustion	of	plastics	or	used	oil.	See	Heede	2014a	and	Heede	
2019	detailed	discussion	of	the	Carbon	Majors	methodology.	Eni	may	have	higher	or	lower	net	non-energy	factor,	and	it	
has	likely	increased	over	time.	Nonetheless,	lacking	detailed	reporting	of	non-combustion	uses	of	Eni’s	crude	oil	
processing,	we	apply	the	8%	deduction	equally	for	each	year.	
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Eni’s	contribution	to	atmospheric	CO2	and	methane	emissions	

CAI	has	documented	fossil	fuel	production	reported	by	Eni	since	its	establishment	in	1953,	
chiefly	from	company	Annual	Reports.	The	company	produced	274	million	bbl	(Mb)	of	
crude	oil	&	natural	gas	liquids	(NGLs)	in	2022,	and	cumulatively	produced	12,439	Mb	since	
1953.	Eni	produced	1,651	billion	cubic	feet	(Bcf)	of	“natural	gas	available	for	sale”	in	2022,	
and	cumulatively	produced	56,358	Bcf	since	1953.	

Table	1.	Eni	oil	and	gas	production,	and	%	of	global	1953-2022	
	 Crude	Oil	&	NGLs	 Natural	Gas	
	 Mb	 Bcf	
Eni	1953-2022	 12,439	 56,358	
Eni	1960-2022	 12,429	 54,440	
Eni	production	2022	 274	 1,651	
Global	(1960-2022)	 1,506,669	 4,543,573	
Eni	of	global	1960-2022	 0.825%	 1.198%	

Global	oil	production	data:	IEA	1960-1965;	BP	Statistics	1965-2022.	Global	oil	emissions	(scope	3):	Global	Carbon	Project.	
Gas	production:	US	Bureau	of	Mines	1963-1969;	BP	Statistics	1970-2022.	Global	oil	1960-2022;	Global	Gas	1963-2022.	

We	list	Eni	oil	and	gas	production	from	1960	to	2022	as	the	baseline	to	calculate	Eni’s	%	of	global	production.	

After	accounting	for	typical	blend	of	NGLs,	condensate,	and	crude	oil	and	deducting	for	net	
non-energy	uses	we	apply	the	emission	factor	of	371.4	kgCO2/bbl.	12,439	Mb	of	crude	oil	
times	371.4	kgCO2/bbl	equals	4,620	MtCO2	(million	tonnes	CO2)	from	1953	to	2022.	
A	full	description	of	CAI’s	Carbon	Majors	methodology,	non-energy	uses,	and	emission	
factors	please	refer	to	Heede	(2014a,	2014b,	and	2019).	
For	natural	gas	we	use	an	emission	factor	of	53.4	kgCO2/kcf	(thousand	cubic	feet).	56,538	
Bcf	of	gas	production	times	53.4	kgCO2/kcf	totals	production-based	emissions	of	3,011	
MtCO2.	For	both	oil	and	gas,	these	estimates	are	for	combustion	of	the	petroleum	products	
and	natural	gas	that	are	used	by	consumers	as	intended	over	Eni’s	history.	Note:	Eni	refers	
to	these	scope	3	emissions	as	“product-use.”	
Eni’s	2022	oil	production	of	274	Mb	*	371.4	kgCO2/bbl	=	102	MtCO2.	See	Table	3.	
Eni’s	2022	natural	gas	production	of	1,651	Bcf	*	53.4	kgCO2/kcf	=	88	MtCO2.	See	Table	3.	

Table	2.	Eni	emissions	associated	with	oil	and	gas	production,	and	%	global,	1953-2022	
	 Crude	Oil	&	NGLs	 Natural	Gas	 Oil	&	Gas	
	 MtCO2	 MtCO2	 MtCO2	
Eni	 4,620	 3,011	 7,632	
Global	1953-2022	 586,599	 256,248	 842,847	
Eni	of	global	oil	&	gas	 0.788%	 1.175%	 0.906%	
Global	Fossil	fuel	and	cement,	1953-2022	 	 1,521,016	
Eni	of	global	FF	&	Cmnt	 	 	 0.502%	

CAI	calculations.	Global	emissions	from	Global	Carbon	Project	/	Friedlingstein.	product-use	only,	excludes	scope	1.	
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Table	2	shows	global	emissions	from	fossil	fuel	combustion	and	cement	production	by	
source	(oil,	gas,	coal,	flaring,	and	cement)	from	1953	to	2022	totaling	1,521	GtCO2.	Global	
emissions	in	2022	total	37,115	MtCO2	and	40,586	MtCO2e.2	CAI	maintains	a	global	
emissions	database	primarily	drawing	on	estimates	from	the	Global	Carbon	Project.	
Our	Carbon	Majors	methodology	also	quantifies	operational	(scope	1)	emission	sources	
that	are	common	among	oil	and	gas	companies,	such	as	flaring	of	associated	gas	from	oil	
production	fields	and	platforms,	vented	CO2	from	gas	processing	facilities,	CO2	from	the	use	
of	company	fuels	in	refineries	and	transportation	(including	pipelines,	trucks,	and	ships).	
We	also	estimate	intentionally	vented	and	fugitive	methane.	In	lieu	of	companies,	including	
Eni,	releasing	measured	data	on	operational	CO2	and	fugitive	methane	emissions	over	its	
history	since	1953,	the	Carbon	Majors	methodology	quantifies	these	sources	using	
documented	default	factors.3	We	do	not	claim	to	have	better	estimates	than	those	
published	in	Eni’s	Sustainability	Reports	issued	since	2015.	Our	aim,	however,	is	estimate	
operational	emissions	since	1953.	Oil	&	gas	companies	have	undoubtedly	improved	
methane	capture,	leakage	prevention,	and	operational	efficiency	since	the	1950s.	We	
welcome	Eni	to	report	its	own	engineering	estimates	of	all	operational	scope	1	sources	for	
each	year	1953	forward	in	order	to	help	improve	our	emissions	model	for	the	company.	
Table	3	shows	estimates	for	scope	1	emissions	for	flaring	and	venting	and	own	fuel	use	as	
well	as	vented	and	fugitive	methane	(as	CH4	gas,	and	converted	to	CO2-equivalent	at	a	
Global	Warming	Potential	of	28xCO2,	per	IPCC	Fifth	Assessment	Report)	for	2022	and	for	the	
period	from	1953	to	2022.	We	also	quantify	emissions	from	the	company’s	petroleum	and	
natural	gas	sales.	Eni’s	estimated	cumulative	emissions	1953-2022	total	9,069	MtCO2e	
from	scope	1	and	scope	3,	equivalent	to	0.541%	of	global	fossil	fuel	emissions	since	1953.	

Table	3.	Eni	Scope	1	operational	and	scope	3	emissions,	1953-2022	
	 	 2022	 1953-2022	
	 Source	 MtCO2e	 MtCO2e	
	 Oil	CO2	emissions	scope	3	(product	use)	 102	 4,620	
	 Gas	CO2	emissions,	scope	3	(product	use)	 88	 3,011	
	 Oil	plus	Gas	CO2	emissions,	scope	3	 190	 7,632	
	 Scope	1	venting,	flaring,	&	own	fuel	use	 10	 355	
	 Total	CO2	 200	 7,987	
	 Scope	1	methane,	MtCH4	 1	 39	
	 Scope	1	methane,	MtCO2e	 30	 1,082	
	 Scope	1	CO2	plus	methane	CO2e	 40	 1,437	
	 Total	company	emissions,	Scopes	1+3,	MtCO2e	 230	 9,069	
	 Global	energy-related	emissions	(CO2	only)	 37,115	 1,521,016	
	 Global	energy-related	emissions	(CO2e)	 40,586	 1,675,856	
	 ENI	%	of	global	energy-related	emissions	 0.567%	 0.541%	

CAI	calculations.	Global	emissions	from	Global	Carbon	Project	/	Friedlingstein	et	al.	

Eni’s	oil	and	gas	production	and	the	associated	emissions	increased	dramatically	in	the	
economic	expansion	following	World	War	2,	slowed	in	the	1970s,	grew	steadily	until	the	
late	2000s,	and	stagnant	to	declining	to	the	present;	see	Figure	3.	Eni,	along	with	many	
international	energy	companies,	is	shifting	its	oil/gas	production	mix	toward	natural	gas.	

	
2	Data	from	Global	Carbon	Project;	see	Friedlingstein	et	al.	
3	See	Heede	(2014a)	and	Heede	2014b)	for	in-depth	discussion	of	the	methodology,	including	default	factors	and	sources,	
typically	IPCC	publications.	
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Figure	3.	Eni	emissions	by	source,	1953-2022	

	
Eni’s	own	reporting	of	emissions	from	direct	operational	sources	(scope	1)	and	indirect	
operational	sources	(scope	2)	and	use	of	its	petroleum	and	natural	gas	products	(scope	3)	
have	been	reported	since	~2014.4	We	compare	our	product-related	emission	estimates	for	
Eni	for	2014	to	2022	with	Eni’s	estimates	for	the	same	years	in	Figure	4.	Both	combine	end-
use	emissions	of	both	petroleum	products	and	“natural	gas	available	for	sale”	for	distribu-
tion	to	global	markets	and	used	as	intended	for	heat	and	power.	The	estimates	exclude	use	
of	crude	oil	and	NGLs	for	non-energy	uses	such	as	petrochemical	feedstocks,	lubricants,	
road	oil	(asphalt),	and	similar	uses.	The	~10%	variance	between	the	Eni	and	CAI	estimates	
is	reasonable	and	in	close	agreement;	see	Figure	4.	Eni	does	not,	to	my	knowledge,	publish	
the	details	of	its	calculations.	In	any	case,	only	CAI	has	provided	both	scope	3	and	scope	1	
emission	estimates	from	1953	to	2022.	See	Figures	3,	4,	and	5.	

Figure	4.	Eni	oil	and	gas	product-use	emissions	by	source,	2014-2022	

	
	

4	We	downloaded	several	Eni	Sustainable	Performance	Reports,	the	earliest	we	found	was	for	2009.	The	earliest	reporting	
of	scope	3,	category	11	emissions	from	“product	use”	was	in	the	2016	report	for	2014-2016.	See	Appendix	B.	
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Eni	has	produced	a	video	of	its	expanding	boundary	definition	and	inclusion	of	emission	
sources.5	This	is	a	welcome	change	in	climate	accounting	and	responsibility,	but	does	not	
alter	the	results	presented	here.	
Figure	5.	Eni	Scope	3	&	scope	1	emissions,	cumulative	1953-2022	(with	detail	2004-2022)	

	
CAI	data.	Under	“Entity	emissions”	at	right,	we	list	CO2	emissions,	first	by	Oil	&	NGLs	and	Natural	gas	and	Coal	(na),	then	
scope	1	operational	sources	of	CO2	(venting,	flaring,	own	fuel	use)	and	scope	1	sources	of	vented	and	fugitive	methane.	

Eni’s	cumulative	emissions	since	1953	total	9,069	MtCO2e.	Also	see	Table	4.	

Table	4.	Global	emissions	by	source	(CO2	only),	1953-2022;	Eni	%	
	 Global	CO2	emissions	from	Oil:	 586,599	MtCO2	
	 Global	CO2	emissions	from	Gas:	 256,248	MtCO2	
	 Global	CO2	emissions	from	Coal:	 613,924	MtCO2	
	 Global	CO2	emissions	from	Flaring:	 18,632	MtCO2	
	 Global	CO2	emissions	from	Cement:	 45,613	MtCO2	
	 Global	CO2	emissions	energy	&	Cement:	 1,521,016	MtCO2	
	 Eni	Oil	+	Gas	CO2	emissions	1953-2022	scope	3	 7,632	MtCO2	
	 Eni	%	of	global	Fossil	Fuel	&	Cement	CO2	 0.502%	
	 Eni	Oil	+	Gas	CO2	emissions	1953-2022	scope	1+3	 7,987	MtCO2	
	 Eni	%	of	global	Fossil	Fuel	&	Cement	CO2	 0.525%	
	 Eni	Scope	1	operational	emissions	1953-2022	 1,437	MtCO2e	
	 Eni	Scope	1	plus	Scope	3	emissions	1953-2022	 9,069	MtCO2e	
	 Global	energy-related	emissions	1953-2022	 1,675,856	MtCO2e	
	 Eni	%	of	global	energy-related	emissions	1953-2022	 0.541%	
	 Global	energy-related	emissions	1751-2022	 1,957,152	MtCO2e	
	 Eni	%	of	global	energy-related	emissions	1751-2022	 0.463%	

CAI	calculations.	

	
5	Methodology	for	the	assessment	of	GHG	emissions;	https://www.eni.com/en-IT/video/video-baldarelli-focus-methodology.html	
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Eni	reparations	

Climate	Accountability	Institute,	in	collaboration	with	Marco	Grasso	of	University	of	Milan	
(Bicocca),	proposed	a	rationale	for	and	quantification	of	climate	reparations	to	fossil	fuel	
companies	on	the	basis	of	each	company’s	contribution	to	atmospheric	carbon	dioxide	and	
methane	from	their	operational	and	product-related	emissions	(Grasso	&	Heede	2023).	

The	rationale	is	based	on	a	moral	imperative	that	contributors	to	climate	damages	are	
obliged	to	pay	reparations	for	adaptation	and	mitigation	costs	in	proportion	to	their	share	
of	quantifiable	climate	damages.	The	paper	assesses	the	imperative	question	of	“who	
should	bear	the	cost	of	the	harm	caused	by	anthropogenic	climate	change?	Is	it	states,	or	
affected	individuals,	families,	and	businesses?	Is	it	future	generations,	who	had	no	role	in	
creating	the	harm?	Or	should	the	burden	fall	on	those	agents	that	have	contributed	the	
most	to	global	climate	disruption,	while	in	the	meantime	greatly	profiting?”	We	argue	that	
the	burden	should	not	fall	unjustly	on	uncompensated	victims	of	climate	damages	or	on	tax	
payers	or	on	consumers	alone:	a	share	of	the	burden	should	be	borne	by	the	fossil	fuel	
industry	that	made	the	climate-changing	carbon	fuels	available	to	global	markets	with	
actionable	knowledge	(at	least	since	1988)	that	their	products	would	cause	global	harm.	
Our	allocation	of	reparations	is	based	on	each	fossil	fuel	company’s	contribution	to	
atmospheric	change	with	their	product-related	and	operational	emissions	since	1988,	
when,	we	suggest,	the	fossil	fuel	companies	clearly	knew	of	the	harms	of	continued	
production	and	use	of	carbon	fuels.	

Figure	6.	Shares	of	responsibility	for	reparations,	2025-2050	

	
Future	climate	damages	are	largely	unknowable,	and	are	(in	my	view)	expanding	as	climate	
impacts	accelerate.	We	base	our	climate-related	economic	harms	on	a	consensus	survey	of	
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climate-knowledgeable	economists	(Howard	&	Sylvan	2021),	quantify	the	damage	function	
of	a	3°C	pathway	to	2025-2050,	totaling	$99	trillion.	In	order	to	allocate	damages	to	the	
fossil	fuel	industry	overall,	we	first	accounted	for	anthropogenic	emissions	relating	to	non-
energy	sources	(such	as	emissions	from	agriculture	and	animal	husbandry,	deforestation,	
landfills,	rice	fields,	halocarbons,	nitrous	oxide,	and	so	forth),	which	we	estimate	at	29.6%	
of	all	GHG	emissions	since	1988.	The	remaining	70.4%	of	energy-related	carbon	dioxide	
and	methane	emissions	from	all	fossil	fuel	and	cement	production,	totaling	1,123	billion	
tonnes	CO2e	(GtCO2e)	over	our	allocation	period	from	1988	to	2022.	We	allocate	equal	one-
third	shares	of	reparations	among	three	primary	agents:		

1. governments	(for	their	climate	actions,	or	failures	to	act),		
2. consumers	(who	use	the	carbon	fuels	as	intended),	and	
3. fossil	fuel	companies	for	their	attributed	emissions	1988-2022	

The	fossil	fuel	share	is	thus	$99	trillion	less	29.6%	for	non-energy	GHG	($29.3	trillion)	
divided	among	the	three	primary	agents	($69.7	trillion	/	3)	equals	$23.2	trillion	to	all	fossil	
fuel	producers.	The	twenty-one	Carbon	Major	companies	analyzed	in	our	paper	are	
allocated	$8.3	trillion,	based	on	their	attributed	emissions	of	403	GtCO2e.	Table	5	shows	the	
leading	oil	and	gas	companies’	atmospheric	contributions	and	allocated	reparations.	

Eni’s	estimated	emissions	from	1988	to	2022	total	7.20	GtCO2e,	and	0.641%	of	global	
energy-related	emissions	and	0.150%	of	cumulative	reparations,	totaling	reparations	of	
$149	billion	over	the	26	years	from	2025	to	2022	and	averaging	$5.726	billion	per	year.	
The	company’s	adjusted	net	profit	rose	to	$14.1	billion	(€13.3	billion)	in	2022.	

We	note	that	actual	damages	are	likely	higher	than	we	use	as	our	baseline,	and	which	
estimates	loss	of	global	GDP	out	to	2050	(we	ignore	likely	rising	damages	beyond	2050)	
and	we	also	do	not	include	non-economic	but	potentially	devasting	harms	such	as	species	
extinction,	biosphere	collapse,	human	mortality,	human	rights	abuses,	and	the	like.	

Crucially,	we	also	allow	for	reduced	reparations	payments	for	companies	and	that	are	
“eligible	to	reduce	reparations	if	they	achieve	aggressive	targets	to	curtail	production	of	
carbon	fuels	faster	than	required	by	a	net	zero	by	2050	pathway	under	a	1.5°C	scenario.”	
Table	5.	Leading	Oil,	Gas,	&	Coal	companies’	reparations	based	on	1988-2022	emissions	
Company	 Rank	 Cumulative	emissions	 %	of	global	 Cumulative	 Average		
	 	 	 1988-2022	 emissions	 reparations	 reparations	
	 	 	 MtCO2e	 	 $	billion	 $	billion/yr	
Saudi	Aramco	 1	 53,714	 4.78%	 $1,110	 $42.71	
ExxonMobil	 5	 23,119	 2.05%	 $478	 $18.38	
Shell	 6	 20,487	 1.82%	 $424	 $16.29	
BP	 8	 18,214	 1.62%	 $377	 $14.48	
Chevron	 10	 16,090	 1.43%	 $333	 $12.79	
Peabody	Energy	 12	 13,777	 1.23%	 $285	 $10.95	
TotalEnergies	 15	 11,760	 1.05%	 $243	 $9.35	
ConocoPhillips	 19	 10,082	 0.897%	 $208	 $8.02	
Equinor	 26	 7,355	 0.655%	 $152	 $5.85	
Eni	 27	 7,202	 0.641%	 $149	 $5.73	
Glencore	 29	 6,286	 0.560%	 $130	 $5.00	

CAI	calculations.	
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Conclusions	

The	Italian	oil	and	gas	company	Eni	has	since	its	inception	in	1953	to	the	present	(2022)	
has	produced	12.4	Gb	(billion	bbl)	of	crude	oil	and	NGLs	and	56.4	Tcf	(trillion	cubic	feet)	of	
natural	gas,	which,	cumulatively	resulted	in	4,620	MtCO2)	from	combustion	of	petroleum	
products	supplied	(estimated,	on	the	basis	of	production	less	net	non-energy	crude	oil	
uses).	Combustion	of	“natural	gas	available	for	sale”	results	in	emissions	of	3,011	MtCO2.	In	
addition,	we	estimate	scope	1	operational	emissions	of	1,437	MtCO2e,	for	total	attributed	
emissions	of	9,069	MtCO2.	Global	emissions	for	the	same	period	of	time	from	1953	to	2022	
total	1,675,856	MtCO2e;	Eni	represents	0.541%	of	global	emissions	since	1953.	
We	also	attribute	a	proportion	of	attributable	reparations	(as	proposed	and	quantified	in	
Grasso	&	Heede,	2023)	on	the	moral	argument	that	the	entities	and	companies	that	have	
contributed	materially	to	climate	change	and	thus	to	climate	damages	should	assist	in	
global	efforts	to	address	climate	harms	and,	where	appropriate,	compensate	victims	of	
climate	damages.	This	work	is	based	on	each	fossil	fuel	company’s	contribution	of	energy-
related	emissions	over	the	period	from	1988	to	2022,	of	which	Eni	has	contributed	7,202	
MtCO2e,	or	0.641%	of	global	emissions.	On	that	basis,	after	deducting	for	non-energy	
Greenhouse	Gas	emissions	and	apportioning	responsibility	equally	to	three	primary	
climate	impact	agents	—	governments,	consumers,	and	fossil	fuel	companies	—	Eni	is	
attributed	annual	reparations	of	$5.73	billion	per	year	for	26	years	from	2025	to	2050.	This	
is	0.15%	of	total	estimated	climate	damages	attributed	to	all	fossil	fuel	producers	totaling	
$99	trillion,	of	which	$23.2	trillion	is	allocated	to	all	fossil	fuel	producers.	

Eni’s	estimated	emissions	by	source	from	1953	to	2022	is	shown	in	Figure	3.	
Figure	3.	Eni	emissions	by	source,	1953-2022	

	
CAI	estimates.	
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Eni,	in	this	writer’s	view,	shares	responsibility	for	the	climate	impacts	of	its	emissions	and	
bears	commensurate	responsibility	to	address	the	harms.	Henry	Shue	(2017)	argues	that:	

“The	time	has	come	for	the	major	carbon	producers	to	face	the	reality	of	the	unsafe	
products	they	persist	in	marketing	and	the	safer	world	they	could	help	to	create.	
Otherwise,	they	risk	turning	themselves	into	enemies	of	humanity…”	

The	present	work	provides	both	the	quantitative	assessment	of	attributable	emissions	to	
Eni	and	a	starting	point	for	estimating	the	company’s	proportional	reparations.	
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Appendix	A	
Emission	factors	

	

	
Table	A-1.	Combustion	emissions	factors	for	Carbon	Majors	6	
	 Carbon	 Carbon	dioxide	
Energy	source	 tC/unit	 tCO2/unit	
Crude	oil	&	NGLs	 101.4	kgC/bbl	 371.4	kgCO2/bbl	
Natural	gas		 14.6	kgC/kcf	 53.4	kgCO2/kcf	
Lignite	 328.4	kgC/tonne	 1,203.5	kgCO2/t	
Subbituminous	 495.2	kgC/t	 1,814.4	kgCO2/t	
Bituminous	 665.6	kgC/t	 2,439.0	kgCO2/t	
Anthracite	 715.6	kgC/t	 2,621.9	kgCO2/t	
“Metallurgical	coal”	 727.6	kgC/t	 2,665.9	kgCO2/t	
“Thermal	coal”	 581.1	kgC/t	 2,129.3	kgCO2/t	

Crude	oil	prior	to	non-energy	deduction	&	adjustment	for	NGLs:	115.7	kgC/bbl,	423.8	kgCO2/bbl;	
Gas	prior	to	non-energy	deduction:	14.86	kgC/kcf,	or	54.44	kgCO2/kcf;	(kcf	=	thousand	cubic	feet).	

	

	
	 	

	
6	Heede,	Richard	(2014)	Tracing	anthropogenic	CO2	and	methane	emissions	to	fossil	fuel	and	cement	producers	1854-
2010,	Climatic	Change,	vol.	122(1):	229-241;	http://link.springer.com/article/10.1007/s10584-013-0986-y?view=classic	
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Appendix	B	
Eni-reported	emissions	and	oil	&	gas	production	

	
Figure	B-1.	Eni-reported	emissions,	scopes	1,	2,	&	3,	2018-2022	

	
Eni	note	(c)	Category	11	of	GHG	Protocol	Corporate	Value	Chain	(Scope	3)	Standard.	Based	on	upstream	production,	Eni’s	
share,	consistently	with	IPIECA	methodologies.	Eni	(2023)	Eni	for	2022:	Sustainability	Performance,	page	8.	
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Figure	B-2.	Eni-reported	emission	indicators,	2018-2022.	

	
Figure	B-3.	Eni-reported	emissions,	scopes	1,	2,	&	3,	2014-2016	
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Figure	B-4.	Eni-reported	oil	&	gas	production,	2020-2022	

	
Eni	Annual	Report	2022,	page	54.	
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