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Abstract	

We	use	simulation	methods	and	a	detailed	tax	calculator	to	analyze	the	likely	effects	of	two	recent	

proposals	aimed	at	reforming	the	Quebec	Pension	Plan	(QPP):	the	federal	proposal,	which	received	

the	 support	 of	 9	provinces	 for	 the	 sister	 Canada	 Pension	 Plan;	 and	 the	 Quebec	 Government	

December	2016	proposal,	which	added	a	new	enhancement	to	the	Guaranteed	Income	Supplement	

(GIS)	 to	 its	 original,	 unofficial	 June	 2016	 proposal.	We	 compute	 internal	 rates	 of	 return	 (IRRs)	 for	

each	 proposal,	 accounting	 for	 education-adjusted	 life	 expectancy;	 earnings	 variability	 over	 the	

course	of	a	career;	and	their	interactions	with	the	tax	code	and	retirement	income	systems.	IRRs	for	

the	new	QPP	contributions	are	similar	under	both	proposed	reforms	for	 individuals	whose	average	

lifetime	earnings	are	above	$40,000.	Both	reforms	yield	substantial	IRRs	for	low-income	individuals.	

While	the	Quebec	proposal	offers	higher	IRRs	for	 individuals	earning	 less	than	$40,000,	the	federal	

proposal	yields	greater	present	value	benefits	for	these	same	individuals.	We	show	that	if	new	QPP	

benefits	were	exempted	from	the	GIS	clawback,	and	provided	the	working	income	tax	benefit	(WITB)	

and	GIS	were	not	enhanced,	 the	 two	 reforms	would	yield	 similar	 IRRs	 for	 individuals	with	average	

earnings	 above	 $15,000.	 The	 QPP	 reform	would	 thus	 better	 focus	 on	 the	middle-income	 earners	

originally	targeted	by	reform	advocates.	
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1	Introduction	

There	 have	 been	 numerous	 calls	 in	 recent	 years	 to	 improve	 the	 second	 pillar	 of	 the	 Canadian	

retirement	 income	 system,	which	 is	 currently	 composed	of	 the	Canada	Pension	Plan	 (CPP)	 and	 its	

Quebec	 counterpart,	 the	Quebec	 Pension	 Plan	 (QPP).	 Some	 authors	 have	 proposed	making	 these	

schemes	 more	 generous	 for	 all	 workers	 (Mintz	 and	 Wilson,	 2013).	 Others	 have	 recommended	

increasing	the	maximum	pensionable	earnings	(MPE),	i.e.,	the	cap	on	the	earnings	used	to	calculate	

the	 contributions	 giving	 rise	 to	 benefits	 (Milligan	 and	 Schirle,	 2014);	 or	 tying	 increases	 in	

contributions	and	benefits	to	income	(Wolfson,	2013).	Some	authors	have	moved	outside	the	scope	

of	 the	QPP	 and	 proposed	 introducing	 a	 new	 benefit	 beginning	 at	 the	 age	 of	 75	 (D’Amours	 et	 al.,	

2013).	

	

The	above	proposals	have	been	driven	by	the	risk	of	insufficient	retirement	preparedness	on	the	part	

of	 some	 workers,	 particularly	 those	 with	 modest	 to	 middle	 incomes	 (between	 approximately	

$25,000	 and	 $75,000),	 and	 by	 the	 changes	 –	 which	 are	 still	 ongoing	 –	 to	 household	 coverage	 by	

private	 pension	 plans.	 The	 various	 proposals	 are	 largely	 distinguished	 by	 their	 treatment	 of	

low-income	workers.	 Indeed,	 several	authors	have	argued	 that	 the	 latter	 should	be	excluded	 from	

any	new	CPP/QPP	contributions	or	benefits	because	the	tax	system	leads	to	aggressive	clawbacks	of	

benefits	–	particularly	with	 regard	 to	 the	Guaranteed	 Income	Supplement	 (GIS)	–	and	because	 the	

so-called	2nd	pillar	of	the	retirement	income	system,	which	is	earnings-related,	is	not	an	appropriate	

tool	to	ensure	seniors	are	kept	out	of	poverty.	 	

	

In	 June	 2016,	 the	 federal	 government	 proposed	 an	 expansion	 of	 the	 CPP	 that	 incorporates	 some	

elements	 of	 the	 above	 proposals.	 As	 such,	 the	 federal	 proposal	 involves	 raising	 the	 MPE	 and	

increasing	contributions	and	benefits	for	all	workers,	in	addition	to	changing	the	existing	tax	credit	to	

a	 deduction	 for	 the	 new	 CPP	 contributions.	 The	 proposal	 also	 includes	 an	 increase	 in	 the	 federal	
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working	 income	 tax	 benefit	 (WITB)	 that	 is	 intended	 to	 offset	 the	 negative	 effects	 of	 new	

contributions	for	low-income	taxpayers.	All	provinces	but	Quebec	had	signed	on	for	this	reform	as	of	

November,	2017,	which	had	ensured	sufficient	support	from	a	 legal	standpoint.1	 In	June	2016,	the	

province	 had	 put	 forward	 an	 alternative	 proposal	 that	 included	 some	 elements	 of	 the	 federal	

proposal,	 while	 replacing	 the	 proposed	WITB	 increase	with	 an	 exemption	 from	 the	 calculation	 of	

new	contributions	for	earnings	that	fall	below	50%	of	the	current	MPE.	This	proposal	loosely	reflects	

that	 of	 Wolfson	 (2013),	 which	 involves	 adjusting	 the	 contribution	 rate	 to	 the	 income	 level	 of	 a	

taxpayer.	 The	 Quebec	 government	 updated	 its	 proposal	 in	 December,	 2016	 by	 adding	 a	 new	 GIS	

enhancement	for	low-income	retirees,	and	that	version	was	subject	to	a	formal	public	consultation	in	

the	 first	 half	 of	 2017	 –	 along	 with	 the	 federal	 proposal	 and	 the	 status	 quo.	 After	 extensive	

consultations	and	 consideration,	 the	Quebec	government	 finally	 announced	on	November	2,	 2017	

that	 it	 would	 amend	 the	 QPP	 in	 line	 with	 the	 federal	 one	 (historically,	 the	 CPP	 and	 QPP	 have	

generally	 been	 aligned).	 Despite	 the	 long	 consultation	 process,	 there	 has	 been	 limited	 exhaustive	

analysis	comparing	the	two	proposals,	particularly	with	respect	their	effects	on	low-income	earners;	

our	own	2016	analysis	did	not	address	the	final	Quebec	proposal,	not	known	at	the	time,	and	led	to	

rather	different	results	from	those	in	the	current	paper	in	the	absence	of	the	subsequently	proposed	

GIS	enhancement	(Boisclair	et	al.,	2016).	

	

The	treatment	of	low-income	individuals	is	important	given	the	high	number	of	taxpayers	who	could	

be	adversely	affected	by	the	new	contributions.	Using	data	from	the	Longitudinal	and	International	

Study	 of	 Adults	 (LISA),	 Figure	1	 shows	 the	 distribution	 of	 average	 earnings	 for	 Quebec	 taxpayers	

between	the	ages	of	25	and	64	in	2011.2	 We	observe	that	nearly	half	(47.9%)	the	population	65	and	

above	had	average	 lifetime	earnings	below	$25,000	 in	2010	dollars	–	or	approximately	half	of	 the	

MPE.	 	
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Figure	1:	Distribution	of	average	earnings	over	a	career	(25	to	64	years	of	age)	in	the	Longitudinal	
and	International	Study	of	Adults	(LISA):	Quebec	residents	older	than	65	in	2011.	Annual	earnings	
expressed	 in	 2010	 dollars,	 adjusted	 using	 the	 CPI,	 and	 smoothed	 using	 a	 nonparametric	 lowess	
estimator.	
Source:	Statistics	Canada	and	authors’	calculations.	
	

The	 issue	of	 the	GIS	clawback	–	which	 for	 single	 seniors	amounts	 to	between	50	and	75	cents	per	

dollar	of	income	beyond	Old	Age	Security	benefits	–	is	crucial	for	these	taxpayers.	Figure	2	shows	the	

proportion	 of	 taxpayers	 receiving	 GIS	 benefits	 by	 average	 lifetime	 earnings.	 As	 expected,	 a	 large	

fraction	of	 individuals	receiving	GIS	benefits	at	retirement	had	low	or	modest	earnings	during	their	

careers.	 Requiring	 additional	 contributions	 from	 them,	without	 providing	 any	 compensation	 other	

than	 corresponding	 new	 CPP/QPP	 benefits	 that	 would	 have	 their	 GIS	 benefits	 clawed	 back,	 will	

necessarily	 result	 in	 a	 very	 low	 return	 (although	 that	would	make	 their	 retirement	 benefits	more	

secure	 with	 respect	 to	 potential	 GIS	 policy	 changes	 in	 the	 future).	 It	 is	 therefore	 important	 to	

understand	 the	distributional	 impact	of	 the	 federal	 and	Quebec	 reform	proposals,	 all	 the	more	 so	

since	¾	of	GIS	recipients	are	persistent	users	before	70	years	of	age	and	given	that	very	few	exhaust	

the	GIS	after	age	75	(Finnie	et	al.,	2016).	
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In	 this	 article,	we	 analyze	 the	 returns	 from	 the	 reform	 scenarios	 proposed	by	 the	 federal	 and	 the	

Quebec	 governments,	 for	 different	 types	 of	 taxpayers.	We	 focus	 on	 returns	 in	 the	 context	 of	 the	

Quebec	 tax	 system.	 We	 consider	 the	 tax	 implications	 of	 the	 proposals3	 –	 including	 those	 of	

modifying	 the	WITB	 or	 the	 GIS	 –	 and,	 unlike	 other	 analyses	 such	 as	 that	 of	 Milligan	 and	 Schirle	

(2016),	 the	 variability	 of	 earnings	 over	 the	 course	 of	 a	 career	 and	 differences	 in	 mortality	 by	

education	 level.	We	use	 the	methodology	developed	by	Boisclair	et	al.	 (2015),	which	accounts	 for	

differences	 in	 life	 expectancy	 and	 in	 the	 dynamics	 of	 education-adjusted	 lifetime	 earnings.	 More	

specifically,	we	focus	on	the	 internal	rate	of	return	(IRR)	of	each	scenario,	 i.e.,	the	effective	annual	

rate	 of	 return	 that	 an	 individual	 obtains	 as	 a	 result	 of	 the	 new	 contributions	 under	 the	 two	

proposals,	with	 respect	 to	 a	 “do	nothing”	 (or	status	quo)	 scenario.	 The	present	 values	of	 the	new	

contributions	and	benefits	are	also	presented.	

	



	 8	

	
Figure	2:	Proportion	of	individuals	receiving	the	Guaranteed	Income	Supplement	based	on	average	
earnings	 during	 their	 career	 (from	 25	 to	 64	 years	 of	 age)	 in	 the	 Longitudinal	 and	 International	
Study	of	Adults	(LISA):	Individuals	older	than	65	years	in	2011.	Annual	earnings	expressed	in	2010	
dollars,	adjusted	using	the	CPI.	
Source:	Statistics	Canada	and	authors’	calculations.	
	 	

Our	 analysis	 suggests	 that	 the	 two	 reforms	 yield	 similar	 IRRs	 for	 individuals	with	 average	 lifetime	

earnings	 above	 $40,000	 in	 2015	 dollars.	 Yet,	 the	 larger	 contributions	 of	 the	 federal	 proposal	

translate	 into	 larger	 benefits	 for	 these	 workers	 than	 those	 accruing	 under	 the	 Quebec	 proposal.	

Gross	replacement	rates	at	retirement	are	therefore	higher	at	all	earnings	 levels	under	the	federal	

proposal.	Our	analysis	suggests	that	enhancing	the	WITB	or	GIS	more	than	offsets	the	negative	effect	

of	 the	 proposed	 reforms	 on	 GIS	 clawback	 once	 individuals	 are	 retired,	 making	 both	 proposals	

attractive	 for	 low-income	 individuals	 in	 terms	 of	 IRRs.	 Still,	 the	 Quebec	 reform	 involves	 small	

absolute	 amounts	 for	 individuals	 earning	 less	 than	 $20,000:	 in	 total	 over	 the	 life	 cycle,	 additional	

contributions	 and	 benefits	 are	 under	 $1,000.	 Both	 proposals	 somewhat	 reach	 the	 objective	 of	

increasing	the	replacement	rate	for	workers	with	a	modest	income	(between	50%	and	100%	of	the	

2015	pre-reform	MPE),	 but	 gross	 income	 replacement	 rates	 from	QPP	are	 lower	with	 the	Quebec	

reform.	We	also	find	that	IRRs	are	the	highest	for	individuals	with	a	university	degree	and	the	lowest	
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for	those	without	any	degree,	and	that	these	differences	are	almost	entirely	explained	by	differences	

in	mortality	rates	across	education	groups.	Because	of	these	differences	in	mortality	rates,	IRRs	are	

around	one	percentage	point	higher	for	individuals	with	a	university	degree	than	for	those	without	

any	diploma.	 	 	

	

We	observe	that	under	both	reforms,	the	IRRs	are	extremely	high	for	low-income	individuals	despite	

the	 fact	 that	 they	were	not	originally	 targeted	by	CPP/QPP	reform	since	 they	already	benefit	 from	

high	 replacement	 rates.	 For	 this	 reason,	we	 investigate	 the	 impact	 of	 excluding	new	QPP	benefits	

from	 the	 computation	 of	 the	GIS	 entitlements	 instead	 of	 enhancing	 unrelated	 programs	 targeting	

workers	 (the	WITB	 in	 the	 federal	 reform)	 or	 retirees	 (the	 GIS	 in	 the	 Quebec	 reform).	 Our	 results	

suggest	 that	 this	alternative	approach,	 if	 integrated	to	either	 the	 federal	or	 the	Quebec	proposals,	

would	be	better	 suited	 to	middle-income	workers,	originally	 targeted	by	 the	proposals	because	of	

their	lower	replacement	rates.	

	

Section	2	describes	the	methodology	used	in	our	calculations,	while	Section	3	presents	the	scenarios	

in	details.	Section	4	provides	our	results.	

	

2	Modelling	

2.1	Agents	

We	consider	a	worker	who	begins	his	or	her	career	in	2015	at	the	age	of	25,	and	who	retires	–	and	

claims	QPP	 benefits	 –	 at	 age	 65.	 Initially,	 this	 salaried	worker	 is	 characterized	 by	 a	 given	 level	 of	

education	 and	 income.	 We	 construct	 78	 distinct	 types	 of	 worker,	 each	 defined	 by	 a	 level	 of	

education	 Ee∈ 	 (3	 levels)	 and	 an	 initial	 income	 }000,102,...,$000,2${25∈Y (26	 income	

brackets	of	$4,000	each).	To	 simplify	 the	analysis	and	 the	presentation	of	 the	 results,	workers	are	

presumed	to	be	single	and	childless	throughout	their	lives.5	 Two	key	inputs	to	our	computations	are	
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necessary.	 First,	 we	 need	 a	 model	 of	 earnings	 dynamics	 over	 the	 life-cycle.	 Second,	 we	 need	 a	

mortality	model	that	accounts	for	differential	mortality,	which	affects	the	effective	rate	of	return	in	a	

defined-benefit	setting.	

	

2.2	Earnings	

The	simplest	possible	model	of	earnings	dynamics	would	simply	assume	that	 individuals	have	fixed	

earnings	 over	 their	 career.	 However,	 the	 design	 of	 the	 reforms	 and	 their	 interactions	 with	 the	

complex	 tax	 codes	 may	 create	 important	 variations	 in	 returns	 across	 income	 ranges.	 	 A	 priori,	

accounting	for	typical	earnings	shocks	and	growth	as	individuals	age	will	provide	a	better	picture	of	

returns	 of	 each	 reform.	We	 use	 the	 dynamic	wage	 structure	 proposed	 by	 Gourinchas	 and	 Parker	

(2002).	The	model	assumes	that	annual	income	is	given	by	 	

	

	 25>,= ,,,25, tUPGYY tetetete 	 (1)	

	

	 where	 25Y 	 is	initial	earnings,	 teG , 	 is	a	component	of	earnings	that	depends	on	age	 t 	 and	level	

of	education	 e 	 (with	 1=,25eG ),	 teU , 	 is	a	transitory	shock	with	 )(0,~log 2
,, eute NU σ ,	and	 teP , 	

(with	 1=,25eP )	is	a	permanent	shock	that	follows	 	

	

	 25,>,log=log ,1,, tPP teteete ερ +−
	 (2)	

	

	 where	 )(0,~ 2
,, ete N εσε .	The	worker	retires	at	age	65,	after	having	worked	for	40	years	without	

interruption.	 At	 this	 point,	 the	 worker	 stops	 receiving	 employment	 income.	 These	 processes	 are	

estimated	separately	by	level	of	education	using	the	respondents	 in	cycles	2	through	5	of	Statistics	

Canada’s	Survey	of	Labour	and	 Income	Dynamics	 (SLID).	The	Consumer	Price	 Index	 (CPI)	 is	used	to	
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convert	2001	dollars	to	2015	dollars.	Appendix	A	presents	details	on	the	estimation	method,	as	well	

as	 the	 key	 results.	 The	 results	 show	 that	 earnings	 have	 an	 inverse-U	 shape	 over	 the	 life	 cycle,	

reaching	a	maximum	at	approximately	age	55.	 Income	growth	 is	much	stronger	among	 individuals	

with	a	university	degree.	 	

	

As	for	estimating	the	error	structure,	we	find	that	 eρ 	 declines	as	the	level	of	education	increases,	

suggesting	 that	 the	earnings	of	 the	most	 educated	 individuals	depend	 less	on	 their	 past	 situation.	

The	estimated	variance	of	the	transitory	shock	also	decreases	with	level	of	education,	whereas	that	

of	the	permanent	shock	increases	with	level	of	education.	

	

Using	 the	estimated	parameters,	we	 simulate	 the	dynamic	earnings	path	 (between	 the	ages	of	26	

and	 64)	 100	 times	 for	 each	 combination	 of	 initial	 income	 and	 education	 level.	 As	 described	 in	

Section	3,	we	then	compute	the	average	impact	of	the	reform	scenarios	over	the	simulated	paths.	

	

2.3	Mortality	

Unfortunately,	there	are	no	prospective	mortality	tables	available	by	level	of	income	or	education.	In	

order	to	obtain	mortality	rates	by	age	and	 level	of	education,	we	combine	forecasts	of	aggregated	

mortality	 rates	with	current	differentials	 in	mortality	 rates	by	 level	of	education.	This	method	was	

used	 by	 French	 (2005).	 It	 assumes,	 however,	 that	 the	 current	 gaps	 in	 the	mortality	 rate	 between	

individuals	with	different	levels	of	education	will	persist	in	the	future,	which	need	not	be	the	case.	

	

We	begin	by	using	Statistics	Canada’s	2012	 life	 table.	By	denoting	death	between	age	 t 	 and	age	

1+t 	 by	 1+tM ,	 we	 obtain	 a	 probability	 of	 death	 given	 as	 )|1=(Pr 1 tMt+ .	 We	 then	 calculate	

),=|1=(Pr 1 teEMt+ ,	using	the	fact	that	 	
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	 ).|1=(Pr
)|=(Pr

)1,=|=(Pr=),=|1=(Pr 1
1

1 tM
teE

tMeEteEM t
t

t +
+

+ 	 (3)	

	

We	 estimate	 )1,=|=(Pr 1 tMeE t+ 	 and	 )|=(Pr teE 	 using	 the	 National	 Population	 Health	

Survey	(NPHS),	1994–2010	cycles,	and	then	calculate	 ),=|1=(Pr 1 teEMt+ .	Appendix	B	provides	

details	on	the	application	of	this	method	as	well	as	the	results.	The	latter	show	that	the	disparities	in	

the	mortality	rates	are	greater	before	age	65	and	decrease	thereafter.	This	is	likely	due	to	a	dynamic	

selection	effect:	individuals	belonging	to	the	group	with	a	higher	structural	risk	of	mortality	and	who	

survive	 to	 65	 doubtless	 have	 certain	 unobservable	 characteristics	 that	 decrease	 their	 individual	

probability	 of	 death	 below	 the	 average	 of	 the	 group	 that	 has	 a	 lower	 structural	 risk	 of	mortality.	

Estimated	 life	 expectancy	 at	 birth	 ranges	 from	78.3	 to	 84.6,	 depending	 on	 level	 of	 education	 and	

conditional	 on	 surviving	 to	 the	 age	 of	 25	 (since	 that	 is	 the	 age	 of	 our	 agents	 at	 the	 outset	 of	 the	

simulations).	

	

3	Scenarios	

In	 order	 to	 analyze	 the	 proposals,	 we	 first	 construct	 a	 baseline	 scenario	 to	 represent	 the	 2015	

retirement	income	system,	i.e.,	as	currently	available	to	our	individual-types.	An	alternative	scenario	

is	 then	 constructed	 for	 each	 proposal	 being	 considered,	 and	 the	 results	 are	 compared	with	 those	

from	the	baseline	scenario	in	order	to	evaluate	its	impacts.	

	

3.1	Baseline	scenario	

The	 baseline	 scenario	 incorporates	 the	 existing	 features	 of	 the	 Quebec	 income	 tax	 system	

andretirement	income	system.	The	first	pillar	of	the	latter	is	composed	of	the	Old	Age	Security	(OAS)	

benefit	 and	 the	Guaranteed	 Income	Supplement	 (GIS),	both	 federal	programs.	The	 second	pillar	 is	
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composed	of	 the	Quebec	Pension	Plan	 (QPP).	The	 third	pillar	 includes	supplemental	pension	plans	

and	private	savings,	both	registered	and	non-registered.	 	

	

Benefits	from	public	programs	(pillars	1	and	2),	as	well	as	the	taxation	function	presented	below,	are	

calculated	using	SimTax,	a	tax	calculator	that	is	described	in	more	detail	in	Appendix	D.	

	

3.1.1	Old	Age	Security	

The	OAS	benefit	 is	given	by	 OAB .	For	every	Canadian	citizen	who	has	resided	in	the	country	for	at	

least	 40	 years	 since	 their	 18th	 birthday	 (which	 is	 assumed	 to	 hold	 for	 the	 individuals	 in	 our	

simulations),	 this	 taxable	benefit	 amounted	 to	$6,787	 in	2015.	 	 A	 tax	 recovery	 (clawback)	 rate	of	

15%	is	imposed	on	income	above	$71,592	in	2014	(including	the	OAS),	after	deductions	for	benefits	

paid	in	2015.	

	

3.1.2	Guaranteed	Income	Supplement	

The	non-taxable	GIS	benefit	is	given	by	 GISB .	It	includes	a	basic	benefit	that	is	clawed	back	at	a	rate	

of	 50%	 based	 on	 income	 (excluding	 the	 OAS),	 and	 an	 additional	 benefit	 for	 very	 low-income	

individuals,	which	is	itself	clawed	back	at	a	rate	of	25%	on	earnings	above	$2,000.	The	clawback	rate	

is	 therefore	 75%	 for	 a	 certain	 tax	 bracket	 above	 $2,000,	 excluding	 OAS.	 In	 2015,	 the	 maximum	

benefit	amount	(basic	+	additional)	was	$9,198	for	singles	–	the	calculation	is	different	for	couples.	

Beginning	in	July	2016,	the	additional	low-income	benefit	was	increased	by	$947	per	year.	Although	

our	analysis	is	based	on	the	2015	tax	system,	we	include	this	increased	GIS	benefit,	which	we	convert	

to	2015	dollars.	Individuals	earning	less	than	$4,592,	excluding	OAS,	will	receive	the	entire	additional	

low-income	benefit.	On	the	other	hand,	individuals	earning	between	$4,592	and	$8,380	will	receive	a	

partial	 additional	 benefit,	 and	 face	 a	 new	 clawback	 rate	 of	 75%.	 However,	 since	 this	 additional	

benefit	was	introduced	in	2011,	the	threshold	at	which	it	must	be	reimbursed	has	been	set	at	$2,000	
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in	nominal	dollars.	Given	that	there	is	no	indication	that	the	threshold	will	be	indexed	in	the	future,	

we	let	its	real	value	decrease	gradually	over	time	in	our	simulations,	at	an	annual	inflation	rate	of	2%.	

	

3.1.3	QPP	contributions	

Contributions	to	the	Quebec	Pension	Plan	(QPP)	are	given	by	 QPPS .	In	2015,	they	corresponded	to	

10.5%	 of	 eligible	 income,	 i.e.	 income	 falling	 between	 the	 basic	 exemption	 of	 $3,500	 and	 the	

maximum	pensionable	earnings	(MPE)	of	$53,600.	This	rate	is	evenly	shared	(5.25%	each)	between	

employer	 and	 employee.	 The	 non-refundable	 federal	 tax	 credit	 associated	 with	 the	 employee	

contribution	is	taken	into	account.	

	

The	contribution	exemption	has	been	set	at	$3,500	in	nominal	dollars	since	1996,	and	indexing	does	

not	appear	to	be	on	the	horizon.	Therefore,	as	our	simulations	are	performed	 in	real	2015	dollars,	

we	allow	the	real	value	of	the	exemption	to	decrease	by	assuming	an	inflation	rate	of	2%.	The	MPE,	

meanwhile,	 is	 adjusted	 each	 year	 based	 on	 average	 income	 growth.	 We	 use	 the	 most	 recent	

actuarial	 valuation	 of	 the	 QPP	 (see	 Retraite	 Québec,	 2016),	 which	 assumes	 that	 the	 annual	 real	

growth	rate	of	the	MPE	will	be	1.1%	from	2021	on.	

	

3.1.4	QPP	retirement	benefits	

QPP	retirement	benefits	are	taxable	and	depend	upon	pensionable	earnings,	 tPE .	Specifically,	the	

adjusted	earnings	for	each	year	 t 	 are	compared	with	the	MPE	for	that	year	and	multiplied	by	the	

relevant	replacement	rate.	

	

In	our	model,	 the	 career	of	 an	 individual	 spans	40	 years,	which	 roughly	 corresponds	 to	 the	 active	

lifespan	in	the	real	world:	a	worker	who	starts	receiving	benefits	at	age	65	will	have	contributed	for	

47	years	(since	the	age	of	18),	from	which	are	deducted	the	15%	of	years	with	the	lowest	earnings	–	
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about	7	years,	for	a	total	of	40	years	on	which	benefits	are	calculated.	Benefits	also	depend	on	the	

age	at	take-up.	Since	all	 the	 individuals	 in	our	simulations	retire	at	age	65,	 the	“normal	retirement	

age,”	this	parameter	has	no	effect.	Benefits	are	denoted	by	 QPPB ,	and	are	computed	in	the	baseline	

scenario	as	

	 𝛽!"" =
!
!

0.25!
!!!

!"# (!"#!,!"!) 
!"#!

×𝑀𝑃𝐸	 (4)	

	

where	 T 	 is	 the	 number	 of	 years	 of	 contributions	 used	 in	 the	 calculation,	 tMPE 	 is	 the	 MPE	

(pre-reform)	 in	year	 t 	 and	 MPE 	 is	 the	average	MPE	 (pre-reform)	 in	 the	5	years	preceding	 the	

year	in	which	the	first	pension	benefit	is	received.	

	

3.1.5	Private	income	during	retirement:	benefits	from	supplemental	pension	plans	and	income	from	

personal	savings	

Individuals	may	receive	private	retirement	income,	for	example	from	a	supplemental	defined	benefit	

(DB)	or	defined	contribution	 (DC)	pension	plan;	 from	an	 individual	or	group	Registered	Retirement	

Savings	 Plans	 (RRSPs);	 or	 from	 unregistered	 individual	 savings.	 Tax-free	 savings	 accounts	 (TFSAs),	

which	have	their	own	tax	treatment,	are	not	explicitly	 incorporated	in	the	model.	These	sources	of	

income	 are	 jointly	 denoted	 as	 PPB ,	 and	 depend	 in	 particular	 on	 the	 last	 year	 of	 earnings	 before	

retirement,	 64Y .	 They	 are	 estimated	 in	 two	 stages.	 First,	 the	 probability	 of	 receiving	 a	 non-zero	

amount	is	estimated,	based	on	pre-retirement	earnings	and	level	of	education.	Then	we	estimate	the	

conditional	 amount	 received	 based	 on	 the	 level	 of	 education	 and	 pre-retirement	 earnings.	 The	

estimation	method	is	described	in	more	detail	in	Appendix	C.	

	

3.1.6	Taxation	of	employment	and	retirement	income	

Disposable	income	is	given	by	 	
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	 𝐻! = 𝑌! + 𝐵!"# + 𝐵!"" + 𝐵!! + 𝐵!"# − 𝑆!"" − 𝜏(max [𝑌! , {𝐵!"# + 𝐵!"" + 𝐵!!}]).	 (5)	

	

The	 function	 )(⋅τ 	 computes	 the	 provincial	 and	 federal	 income	 taxes,	 as	 well	 as	 related	

contributions	such	as	the	health	contribution	(see	Appendix	D	for	details	on	SimTax).	It	applies	either	

to	 tY 	 or	to	all	other	types	of	taxable	income	as	a	group,	never	to	both	sets,	because	retirement	is	

defined	as	 the	complete	cessation	of	work.	We	therefore	assume	that	workers	do	not	 receive	any	

retirement	benefits.	

	

The	tax	parameters	are	those	that	were	in	effect	in	Quebec	in	2015,	since	these	parameters	are	the	

most	recent	available	in	the	tax	calculator	we	use.	We	leave	the	parameters	unchanged	in	real	value	

over	 the	 simulations. 6 	 The	 small	 changes	 in	 the	 tax	 code	 and	 QPP	 parameters	 that	 were	

implemented	between	2015	and	2017	should	have	a	very	 limited	 impact	on	our	results,	since	they	

impact	 the	 baseline	 scenario	 as	well	 as	 the	 reform	 scenarios	we	 consider.	 Note	 however	 that,	 as	

mentioned	 in	 Section	 3.1.2,	 we	 do	 take	 into	 account	 the	 2016	 increase	 in	 the	 GIS,	 since	 this	

important	 change	 will	 interact	 considerably	 with	 new	 QPP	 benefits	 when	 calculating	 the	 internal	

rates	of	 return.	We	also	pay	particular	attention	to	the	WITB:	 in	 the	baseline	scenario,	we	use	the	

current	settings	for	Ontario	in	2015,	because	the	parameters	of	the	proposed	increase	in	the	federal	

reform	were	only	available	for	this	province	at	the	time	of	writing	(see	Section	3.2).	In	addition,	the	

$3,000-threshold	 after	 which	 WITB	 begins	 to	 be	 clawed	 back	 has	 not	 been	 indexed	 since	 the	

introduction	of	the	WITB	in	2007,	and	indexing	is	not	planned	for.	Therefore,	we	let	the	real	value	of	

this	threshold	decrease	over	time	at	an	annual	rate	of	2%.	
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3.2	Reform	scenarios	

The	two	alternative	scenarios	we	consider	are	assumed	to	be	fully	implemented	as	of	2015	(which	in	

reality	 should	 occur	 somewhere	 between	 2019	 and	 2025,	 depending	 on	 the	 scenario	 and	 the	

parameters	 considered).	 We	 use	 Quebec	 contribution	 rates	 –	 i.e.,	 those	 for	 the	 QPP,	 which	 are	

slightly	higher	than	those	for	the	CPP.	

	

The	 first	 scenario	we	 consider	 is	 the	 one	 proposed	 by	 the	 federal	 government	 at	 the	meeting	 of	

Finance	Ministers	on	June	20,	2016	and	later	passed	into	law	with	the	support	of	nine	provinces.	It	

includes	five	components	that	we	incorporated	into	our	simulations,	assuming	they	would	also	apply	

to	the	QPP:	 	

1. An	increase	of	14%	in	the	QPP	MPE.	

2. An	increase	in	the	QPP	replacement	rate,	from	25%	to	33.3%.	

3. A	combined	employer/employee	QPP	contribution	rate	that	rises	from	10.5%	to	12.5%	up	to	

the	current	MPE,	and	from	0%	to	8%	between	the	current	MPE	and	the	new	increased	MPE.	

4. An	 enhanced	 federal	 working	 income	 tax	 benefit	 (WITB):	 for	 this	 scenario,	 we	 use	 the	

increase	 in	 the	WITB	proposed	 for	Ontario	given	 that	 the	 increase	parameters	 for	Quebec	

were	 not	 available.	 Specifically,	 to	 evaluate	 the	 effect	 of	 this	 reform,	 we	 assume	 that	

Quebec	moves	from	the	WITB	currently	paid	in	Ontario	to	the	increased	WITB	that	has	been	

proposed	 for	 Ontario.	 There	 is	 thus	 an	 increase	 in	 the	 benefit	 rate	 from	 25%	 to	 26%;	 an	

increase	 in	 the	maximum	benefit	 from	 $1,015	 to	 $1,114;	 and	 a	 decrease	 in	 the	 clawback	

rate	 from	 15%	 to	 14%.	 As	 explained	 above,	 for	 the	 WITB	 in	 the	 baseline	 scenario	 (no	

increase),	the	$3,000	threshold	for	the	WITB	is	in	nominal	dollars	and	therefore	decreases	in	

real	dollars	over	time	(at	the	rate	of	2%	per	year).	

5. New	employee	QPP	contributions	(1%	below	the	current	MPE	and	4%	between	the	current	

MPE	 and	 the	 new	MPE)	 that	 are	 tax	 deductible	 at	 both	 the	 federal	 and	 provincial	 levels,	
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rather	than	giving	rise	to	a	non-refundable	federal	tax	credit	as	is	the	case	for	existing	QPP	

contributions.	

	

In	this	scenario,	the	formula	for	calculating	QPP	benefits	simply	becomes	 	

	

	 ,),14.(1min333.01=
1=

MPE
MPE

PEMPE
T

B
t

tt
T

t
QPP ×∑ 	 (6)	

	

	 where	 T 	 is	the	number	of	contribution	years	used	in	the	calculation,	 tMPE 	 is	the	value	of	the	

pre-reform	MPE	in	year	 t 	 and	 MPE 	 is	the	average	of	pre-reform	MPE	in	the	5	years	preceding	

the	year	of	the	first	pension	benefit.	

	

The	 second	 scenario	 is	 the	 one	 that	was	 proposed	 by	 the	Government	 of	Quebec	 in	 late	 2016.	 It	

consists	of:	 	

1. An	increase	of	14%	in	the	QPP	MPE.	

2. An	increase	in	the	QPP	replacement	rate,	from	25%	to	33.3%,	for	earnings	between	50%	and	

100%	of	the	current	MPE;	and	from	0%	to	33.3%	for	earnings	between	the	current	MPE	and	

the	new	MPE.	

3. A	 combined	 employer/employee	 QPP	 contribution	 rate	 that	 rises	 from	 10.5%	 to	 12.5%	

between	50%	and	100%	of	the	current	MPE,	and	from	0%	to	8%	between	the	current	MPE	

and	the	new,	higher	MPE.	

4. An	 immediate	 enhancement	 to	 the	 GIS,	 taking	 the	 form	 of	 an	 additional	 amount	 of	

non-OAS/non-GIS	income	exempted	from	clawback.	Because	no	amount	was	specified	in	the	

Quebec	 government	proposal,	we	 set	 it	 at	 an	 arbitrary	–	 but,	we	believe,	 reasonable	 and	

illustrative	–	$1,000,	to	be	held	constant	in	real	terms	over	time.7	
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5. New	employee	QPP	contributions	(1%	below	the	current	MPE	and	4%	between	the	current	

MPE	 and	 the	 new	MPE)	 that	 are	 tax	 deductible	 at	 both	 the	 federal	 and	 provincial	 levels,	

rather	than	giving	rise	to	a	non-refundable	federal	tax	credit	as	is	the	case	for	existing	QPP	

contributions.	

	

In	this	case,	the	formula	for	calculating	QPP	benefits	is	as	follows:	 	

	

	
,],0)5.0),14.(1min([max0,0831

),(min0,251=

1=

1=

MPE
MPE

MPEPEMPE
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MPE
MPE
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×
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	 (7)	

	

	 where	 T 	 is	still	the	number	of	contribution	years	used	in	the	calculation,	 tMPE 	 is	the	value	of	

the	 pre-reform	 MPE	 in	 year	 t 	 and	 MPE 	 is	 the	 average	 of	 pre-reform	 MPE	 in	 the	 5	 years	

preceding	the	year	of	the	first	pension	benefit.	

	

Table	 1	 presents	 an	 overview	 of	 the	 changes	 to	 the	 QPP	 parameters	 under	 the	 new	 scenarios,	

compared	with	 the	 status	 quo.	 It	 is	 important	 to	 note	 that	 these	 changes	 relate	 to	 the	 combined	

employer-employee	contribution	rates.	As	such,	the	calculations	of	the	IRRs	presented	in	Section	4	

below	assume	that	half	of	the	new	employer	contribution	is	borne	by	the	employee	in	the	form	of	a	

lower	salary	or	 lower	salary	 increase.	This	assumption	is	commonplace	in	economics	and	has	some	

empirical	 support	 (see	 Roy-Cesar	 and	 Vaillancourt	 (2010)	 for	 evidence	 from	Quebec	 and	 Ontario;	

Gruber	 (1997)	 found	that	 in	Chile,	payroll	 taxes	 in	 the	1980s	 fell	entirely	on	wages,	an	assumption	

that	seemed	somewhat	extreme	for	our	analysis).	 	
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	 Contribution	rate	(%)	 Replacement	rate	(%)	

2015	Earnings	
Thresholds	

$0	
to	

$26,800	

$26,800	
to	

$53,600	

$53,600	
to	

$61,100	

$0	
to	

$26,800	

$26,800	
to	

$53,600	

$53,600	
to	

$61,100	
2015	QPP	 10.5	 10.5	 0	 25	 25	 0	
Federal	Reform 12.5	 12.5	 8.0	 33.3	 33.3	 33.3	
Quebec	Reform 10.5	 12.5	 8.0	 25	 33.3	 33.3	

Table	 1:	 QPP	 parameters	 based	 on	 income	 level	 and	 reform	 or	 status	 quo	 scenario.	 2015	MPE:	
(Maximum	Pensionable	Earnings):	$53,600.	
Source:	Authors’	calculations.	
	

By	way	of	illustration,	we	calculated	the	average	effective	contribution	rates	and	replacement	rates	

for	both	reform	scenarios	and	under	the	status	quo.	For	simplicity,	we	do	not	consider	the	enhanced	

WITB	or	GIS	in	this	illustration.	Figure	3	shows	the	results.	

	

	 	
Figure	 3:	 Average	 QPP	 contribution	 and	 replacement	 rates	 by	 scenario;	 Tax	 implications	 not	
accounted	for.	
Source:	Authors’	calculations.	
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The	simulations	allow	us	to	calculate	the	internal	rates	of	return	of	the	two	reform	scenarios	taking	

into	account:	1)	key	taxation	components,	including	the	WITB,	the	GIS	clawback	and	the	deductibility	

of	 the	 new	 contributions;	 2)	 the	 variability	 of	 earnings	 over	 the	 life	 cycle;	 and	 3)	 the	 temporal	

dimension	(career	length	and	life	expectancy).	

	

4	Results	

4.1	Main	results	

This	 section	 presents	 the	 results	 for	 our	 individual-types	 in	 terms	 of	 additional	 contributions,	

additional	 benefits	 and	 internal	 rate	 of	 return	 (IRR).	 Figure	 4	 depicts	 the	 present	 value	 (PV)	 of	

additional	contributions	and	benefits	over	a	40-year	career	under	the	two	reform	scenarios.8	 These	

PVs	 are	 averages	 for	 individuals	 of	 all	 education	 levels,	 as	 they	 vary	 little	 by	 education	 level	 for	 a	

given	average	income.	As	shown,	the	federal	proposal	involves	larger	absolute	dollar	amounts	for	all	

income	 levels.	 The	 provincial	 proposal	 yields	 lower	 contributions	 and	 benefits,	 which	 are	

nonetheless	positive	even	 for	 individuals	with	average	 lifetime	earnings	 less	 than	50%	of	 the	2015	

pre-reform	MPE	(contributions	and	benefits	become	null	at	average	earnings	of	around	$8,000).	The	

latter	 results	 from	 the	positive	but	 random	 trend	 in	 earnings	 built	 into	our	 earnings	model:	 these	

individuals	 may	 earn	 more	 than	 50%	 of	 the	 MPE	 in	 certain	 periods	 of	 their	 working	 lives,	 even	

though	their	average	lifetime	earnings	are	below	that	threshold.	Finally,	it	should	be	noted	that	the	

PV	of	additional	contributions	and	benefits	is	very	low	at	certain	income	levels,	particularly	for	those	

individuals	earning	less	than	$20,000	on	average	in	the	case	of	the	provincial	reform.	

	

A	number	of	features	are	not	taken	into	account	in	the	calculation	of	the	PV	of	the	contributions	and	

benefits,	such	as	their	potential	effects	on	income	taxes	and	transfers.	Also,	the	calculation	of	PV	is	

sensitive	 to	 the	 choice	of	 the	discount	 rate.	 It	 is	 thus	preferable	 to	 compare	 the	 scenarios	on	 the	

basis	 of	 their	 internal	 rates	 of	 return	 (IRR),	 net	 of	 taxes	 and	 transfers.	 The	 IRR	 is	 defined	 as	 the	
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discount	 rate	 that	 equates	 the	present	 values	of	 future	 income	 streams	accruing	 from	 the	 reform	

scenario	and	the	baseline	scenario.	In	order	to	better	understand	and	interpret	the	IRR,	it	is	useful	to	

consider	a	simple	example:	consider	an	individual	who	has	to	choose	whether	to	invest	an	amount	 𝑆	

in	a	savings	account	in	the	current	period	(𝑡 = 0)	in	exchange	for	a	flow	of	income	 𝑋!	 in	all	future	

periods	 (𝑡 = 1,… ,𝑇).	 The	 IRR	 of	 investing	 in	 this	 account	 is	 the	 value	 of	 r	 that	 equates:	 𝑆 =

 (1 + 𝑟)!!!
!!! 𝑋!.	 A	 very	 high	 IRR,	 for	 example	 20%,	 implies	 that	 the	 future	 flow	of	 income	 is	 so	

large	that	it	needs	to	be	discounted	at	a	rate	of	20%	to	make	the	relationship	hold.	 	

	

Figure	5	 shows	 the	 IRRs	of	 the	 two	 reforms	described	 in	 Section	3.2.	 The	deductibility	of	 the	new	

contributions,	the	partial	loss	of	certain	transfers	(such	as	the	GIS),	and	the	proposed	WITB	and	GIS	

enhancements	are	all	taken	into	account	–	as	are	all	major	features	of	the	provincial	and	federal	tax	

systems,	as	described	 in	Appendix	D,	 including	 the	provincial	 age	amount.	The	 IRRs	vary	 smoothly	

with	average	earnings	due	to	the	earnings	dynamics	built	into	our	model.	Even	though	the	tax	code	

should	yield	kinks	in	the	IRRs	(e.g.	at	the	points	where	the	WITB	or	the	GIS	end),	the	randomness	of	

the	earnings	growth	(and	its	variance)	implies	that	individuals	receive	different	returns	across	years	

and	 simulations,	 thus	 smoothing	 their	 IRRs.9	 Nevertheless,	our	 sensitivity	analysis	 reveals	 that	our	

IRRs	change	little	when	we	vary	the	parameters	of	the	dynamic	earnings	model	(See	Appendix	A).10	 	

	

Figure	 5	 shows	 that	 the	 IRRs	 for	 low-income	 individuals	 are	 very	 high	 under	 both	 reforms:	 they	

exceed	5%	for	average	lifetime	earnings	below	$15,000	under	the	federal	reform,	or	below	$27,000$	

under	 Quebec	 proposal.	 They	 far	 exceed	 10%	 when	 average	 lifetime	 earnings	 are	 either	 below	

$10,000	(federal	proposal)	or	$20,000	(Quebec	proposal).	Not	surprisingly,	the	IRRs	are	constant	and	

similar	 for	average	earnings	above	the	MPE.	 Interestingly,	 the	federal	 IRR	profile	 is	 leftward	to	the	

Quebec	 one	 thus	 indicating	 that	 it	 offers	 higher	 IRRs	 for	 lower	 lifetime	 earners.	 In	 both	 cases	

however,	 one	may	 question	 the	 appropriateness	 of	 providing	 such	 high	 IRRs	 to	 low	 earners	 since	
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both	 proposals	 are	 said	 to	 be	 targeted	 toward	 middle-income	 earners.	 The	 IRRs	 are	 highest	 for	

individuals	 with	 a	 university	 degree	 (around	 0.5	 percentage	 point	 higher	 than	 those	 with	 a	 high	

school	degree)	 and	 lowest	 for	 those	without	 any	degree	 (around	0.5	percentage	point	 lower	 than	

those	 with	 a	 high	 school	 degree).	 Sensitivity	 analyses	 (not	 shown	 for	 the	 sake	 of	 brevety,	 but	

available	 upon	 request)	 reveal	 that	 the	 differences	 across	 education	 groups	 stem	 almost	 entirely	

from	our	mortality	gradient,	and	not	much	from	the	difference	in	the	estimated	parameters	across	

education	groups	in	our	earnings	models.	

	

	

	
Figure	4:	Present	values	(PV)	of	additional	contributions	and	benefits.	Real	discounting	rate	of	4%;	
Tax	implications	not	accounted	for.	
Source:	Authors’	calculations.	
	

The	reforms	 impact	differently	 individuals	with	and	without	private	pensions.	Part	1	of	Appendix	E	

shows	how	they	differ	(Figures	15	and	16).	Among	those	with	low	average	career	earnings,	the	IRRs	
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under	both	reforms	are	lower	for	those	without	private	pensions	since	some	lose	their	eligibility	for	

GIS	benefits	which	are	clawed	back	because	of	the	new	QPP	benefits.	For	those	with	higher	lifetime	

average	 earnings,	 the	 opposite	 occurs:	 IRRs	 are	 higher	 for	 individuals	 without	 private	 retirement	

income,	because	they	would	only	have	been	entitled	to	very	small	GIS	benefits	in	the	first	place,	and	

they	benefit	more,	in	relative	terms,	from	the	deduction	of	the	new	QPP	contributions	during	their	

working	 lives.11	 For	 both	 groups,	 however,	 the	 IRR	 profiles	 have	 a	 similar	 shape	 to	 the	 aggregate	

one,	save	for	individuals	with	mid-range	average	lifetime	earnings	and	no	private	retirement	income	

–	who,	despite	being	the	purported	prime	target	of	the	reforms,	must	contend	with	lower	IRRs.	 	

	

	
Figure	5:	Internal	rates	of	return	–	full	reforms.	
Source:	Authors’	calculations.	
	

4.2	Separating	the	effects	of	individual	components	

The	various	features	of	the	reforms	are	better	understood	if	we	analyze	their	impacts	separately;	any	

component	which	raises	pre-retirement	contributions	or	 lowers	post-retirement	benefits	will	 lower	
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IRRs,	and	vice-versa.	Figure	6	shows	the	IRRs	of	the	reforms	when	excluding	the	tax	deductibility	of	

the	new	contributions	(and	without	providing	a	non-refundable	federal	tax	credit,	as	is	the	case	for	

current	QPP	contributions)	as	well	as	the	proposed	enhancements	to	the	WITB	(federal	proposal)	or	

to	 the	 GIS	 (Quebec	 proposal).	 For	 the	 federal	 reform,	 the	 IRRs	 are	 shown	 to	 decrease	 slightly	 at	

around	$15,000,	highlighting	the	impact	of	the	new	QPP	benefits	on	the	amount	that	is	clawed	back	

from	the	GIS	once	the	individual	has	retired.	For	lower	income	levels,	this	effect	is	slightly	offset	by	

the	effect	of	the	contribution	exemption	for	the	first	$3,500	of	earnings,	which	is	higher	 in	relative	

value	for	lower-income	individuals.	This	exemption	effect	is	absent	from	the	Quebec	proposal	since	

it	only	applies	beginning	at	50%	of	the	2015	pre-reform	MPE,	resulting	in	lower	IRRs	for	low-income	

individuals.	 This	 exemption	 is	 set	 in	 nominal	 dollars	 and	 is	 not	 indexed	 to	 inflation.	 Its	 relative	

importance	in	determining	the	IRRs	therefore	tapers	off	as	the	individual-type	ages.	

	

	
Figure	6:	Internal	rates	of	return	–	without	the	deductibility	of	new	contributions	and	without	the	
proposed	WITB	or	GIS	enhancements.	
Source:	Authors’	calculations.	
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Figure	7	next	adds	 the	deductibility	of	 the	new	contributions.	For	average	and	higher	earners,	 the	

deductibility	 increases	 the	 IRRs	 by	 approximately	 1	 percentage	 point	 in	 both	 reforms	 without	

changing	 their	 overall	 profile.	 The	 effect	 is	 slightly	 smaller	 for	 individuals	 at	 the	 lower	 end	 of	 the	

earnings	distribution,	which	is	expected	since	they	seldom	pay	income	tax,	and	are	not	particularly	

advantaged	 by	 reductions	 in	 their	 taxable	 income.12	 The	 effect	 for	 individuals	 earning	 below	

$10,000	is	still	smaller	here	under	the	Quebec	reform.	 	

	

	
Figure	 7:	 Internal	 rates	 of	 return	 –	with	 the	 deductibility	 of	 new	 contributions,	 but	without	 the	
proposed	WITB	or	GIS	enhancements.	
Source:	Authors’	calculations.	
	

Figures	5	 and	7	differ	only	 insofar	 as	 the	 former	 incorporates	 the	enhanced	WITB	 (federal)	 or	GIS	

(Quebec)	while	the	latter	does	not.13	 The	comparison	between	the	two	highlights	the	fact	that	the	

enhancements	are	responsible	for	the	very	high	IRRs	for	earnings	below	$15,000	(federal)	or	$25,000	

(Quebec).	This	 result	 is	not	 surprising	given	 that	both	 the	WITB	and	 the	GIS	are	 targeted	precisely	
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toward	these	individuals.	The	enhancements	combined	with	a	higher	income	threshold	for	new	QPP	

contributions	 under	 the	 Quebec	 reform	 explain	 why	 the	 IRR	 profiles	 are	 similar	 under	 the	 two	

proposals	 starting	 at	 the	 2015	 pre-reform	 MPE.	 For	 lower	 levels	 of	 earnings,	 the	 WITB	 and	 GIS	

interact	differently	with	the	IRRs	since	they	intervene	at	different	times	over	the	lifecycle.	

	

4.3	Alternative	hypothetical	reform:	no	impact	of	QPP	enhancement	on	the	GIS	

Given	 the	 above	 results,	 it	may	 be	worth	 investigating	 the	 impact	 of	 enhancing	 the	QPP	 benefits	

without	clawing	back	the	GIS	entitlement.	The	simulations	are	conducted	without	enhancing	either	

the	GIS	 (post-retirement	 benefits)	 or	 the	WITB	 (pre-retirement	 benefits).	 Figure	 8	 depicts	 the	 IRR	

profile	of	this	hypothetical	reform.	It	turns	out	that	the	federal	and	Quebec	reforms	yield	very	similar	

IRR	 profiles.	 The	 IRRs	 of	 low-earners	 increase	 but	 to	 a	 much	 lesser	 extent	 than	 previously	 and	

perhaps	at	a	lower	cost	to	taxpayers.14	 The	IRRs	are	also	slightly	higher	for	all	those	earning	under	

$45,000.	This	 simple	 scenario	better	 targets	 the	modest	 to	average	earners	and	avoids	generating	

unreasonable	IRRs	such	as	those	accruing	from	the	current	federal	and	Quebec	proposals.	

	

The	second	part	of	Appendix	E	shows	separate	results	for	individuals	receiving	a	private	pension	or	

not	(Figures	17	and	18).	We	see	that	IRRs	are	somewhat	higher	for	individuals	not	receiving	a	private	

pension,	regardless	of	their	average	lifetime	earnings.	

	

5	Conclusion	

The	proposed	reforms	of	 the	CPP/QPP	put	 forward	 in	2016	by	the	Government	of	Canada	and	the	

Government	 of	Quebec	 share	many	 characteristics	 and	have	 a	 common	goal:	 help	middle	 income	

workers	be	better	prepared	for	retirement	whilst	not	adversely	impacting	low	earners.	According	to	

our	simulations,	 the	two	proposals	are	 likely	to	achieve	this	goal	when	gauged	 in	terms	of	 internal	

rates	 of	 return.	On	 the	 other	 hand,	 because	 they	 both	 involve	 enhancing	 programs	 that	 primarily	
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target	low	earners,	the	latter	end	up	benefitting	from	very	high	internal	rates	of	return,	even	though	

they	are	not	the	primary	target	of	the	2nd	pillar	of	the	retirement	system.	By	pursuing	several	policy	

objectives	–	enhancement	of	the	retirement	income	of	middle-income	workers	and	improvement	of	

the	 lot	 of	 low-income	 workers	 and	 seniors	 –	 the	 proposed	 reforms	 run	 the	 risk	 of	 being	

misunderstood	 or	 misinterpreted	 by	 many.	 	 This	 is	 unfortunate	 given	 that	 such	 an	 important	

program	must	be	well	understood	 if	 individuals	are	make	enlightened	labour	supply	decisions	over	

their	life	cycle.	

	

	
Figure	 8:	 Internal	 rates	 of	 return	 –	with	 the	 deductibility	 of	 new	 contributions,	 but	without	 the	
proposed	 WITB	 or	 GIS	 enhancements	 and	 without	 any	 effect	 of	 the	 new	 QPP	 benefits	 on	 GIS	
entitlements.	
Source:	Authors’	calculations.	
	

The	 simulations	 also	 underline	 the	 following	 differences	 between	 the	 federal	 and	 the	 Quebec	

proposals:	1)	the	federal	proposal	results	in	lower	IRRs	for	individuals	earning	under	75%	of	the	2015	

pre-reform	 MPE	 ($40,000);	 2)	 the	 pre-tax	 present	 value	 of	 the	 new	 benefits	 under	 the	 federal	
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proposal	are	50%	to	100%	higher	than	that	of	the	new	benefits	under	the	Quebec	proposal.	On	the	

other	hand,	workers	with	average	yearly	lifetime	earnings	of	 less	than	$20,000	contribute	very	few	

additional	dollars	to	the	QPP.	On	the	other	hand,	as	noted	by	several	experts	and	commentators,	the	

gross	post-reform	replacement	rate	provided	under	the	QPP	is	higher	under	the	federal	reform	for	

all	earnings	levels,	with	the	difference	tapering	off	as	income	nears	the	post-reform	MPE.	

	

It	is	important	to	keep	in	mind	some	important	limitations	of	our	analysis.	First,	our	simulations	focus	

on	men.	 The	 latter	 generally	 have	 fewer	 periods	 of	 inactivity	 than	women.	 Consequently,	women	

typically	 have	 lower	 and	 more	 variable	 yearly	 average	 lifetime	 earnings.	 	 On	 the	 other	 hand,	

childless	women	with	 complete	earnings	histories	 are	 likely	 to	be	 impacted	 in	 a	 similar	 fashion	 to	

men	given	the	parameters	of	the	proposals	and	the	manner	in	which	our	simulations	are	conducted.	

As	well,	our	simulations	do	not	account	for	potential	behavioural	effects.	For	example,	enhancing	the	

WITB	could	translate	into	increased	labour	supply	and	less	savings	in	RRSPs	or	other	supplementary	

pension	 plans	 due	 to	 additional	 future	 QPP	 or	 GIS	 benefits.	 Finally,	 our	 analysis	 has	 sought	 to	

evaluate	 the	 reforms	 from	 a	 financial	 perspective	 only.	 We	 acknowledge	 that	 the	 IRRs	 do	 not	

account	 for	economic	well-being.	 It	 is	 thus	possible	 that	higher	 IRRs	over	 the	 life	cycle	 (long	 term)	

may	 not	 compensate	 for	 the	 utility	 costs	 of	 additional	 contributions	 (short	 term),	 particularly	 for	

workers	who	already	have	high	replacement	rates	prior	to	the	reform.	Indeed,	individual	valuation	of	

the	proposed	reforms	would	ideally	involve	a	number	of	additional	considerations,	such	as	individual	

discounting	as	well	as	risk	aversion	and	risk	sharing	within	the	household.	

	

In	 the	 end,	 our	 analysis	 indicates	 that	 if	 new	 QPP	 benefits	 were	 simply	 exempted	 from	 the	 GIS	

clawback,	 and	 in	 the	 absence	 of	 any	 enhancement	 to	 the	WITB	 or	 the	 GIS,	 the	 two	 government	

proposals	would:	1)	have	identical	effects	on	all	workers	with	average	yearly	lifetime	earnings	above	

$15,000;	2)	yield	reasonable	IRRs	for	individuals	earning	less	than	half	the	2015	pre-reform	MPE.	We	
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argue	this	alternative	reform	ought	to	be	investigated	further.	The	current	strategy	of	compensating	

new	 contributions	 by	 a	 higher	WITB	 links	 two	programs	 that	 address	 entirely	 different	 objectives;	

witness	 the	 federal	 government’s	 November	 2017	 proposal	 to	 enhance	 the	 WITB	 yet	 further,	

independently	of	the	CPP/QPP	reform.	By	linking	the	two	programs,	any	change	to	one	needs	to	take	

into	account	the	consequences	on	the	other.	This	 is	 further	complicated	by	the	fact	 that	the	WITB	

differs	 across	 provinces.	 Such	 differences	 will	 inevitably	 affect	 how	 low-income	 individuals	 are	

compensated	 by	 the	 WITB	 across	 provinces.	 The	 WITB	 enhancement	 in	 the	 federal	 reform	 was	

meant	 to	 address	 the	 low	 rates	 of	 return	 caused	 by	 the	 GIS	 clawback,	 which	 	 affected	 primarily	

low-income	individuals.	Exempting	new	benefits	from	the	GIS	clawback	would	certainly	be	a	simpler	

and	more	direct	way	to	address	this	problem.	 	 	

	

The	discussion	as	to	whether	non-contributory	or	low-income	seniors’	benefits	(OAS,	the	GIS	or	the	

Allowance)	 should	 be	 enhanced	 could	 and	 should	 be	 made	 separately	 from	 the	 recent	 CPP/QPP	

debate.	Clearly,	separating	the	two	policy	issues	would	help	mitigate	the	political	risks	and	rewards	

associated	with	a	WITB	or	a	GIS	enhancement,	and	would	make	more	sense	given	A)	the	irrelevance	

of	the	WITB	for	retirement	issues;	and	B)	a	plausible	long-term	decline	in	the	importance	of	the	GIS	–	

a	 program	originally	meant	 to	be	 temporary,	 and	whose	 automatic	 indexing	 to	prices,	 absent	 any	

political/policy	action,	gradually	lessens	over	time	its	importance	relative	to	other	sources	of	income	

for	seniors.	
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Appendix	A:	Pre-retirement	earnings	

	

We	use	cycles	2	to	5	of	the	SLID,	which	offer	a	sample	of	respondents	i	=	1;	.	.	.,	N,	each	observed	a	

maximum	 of	 6	 times	 between	 1996	 and	 2010.	 We	 select	 men	 from	 Quebec	 who	 are	 not	 self-	

employed	and	who	are	aged	between	25	and	100;	we	do	not	include	females	in	the	sample	simply	to	

have	as	 complete	 a	working	history	 as	possible.15	 We	eliminate	observations	with	 earnings	 above	

$250,000	 and	use	 Statistics	 Canada’s	 Consumer	 Price	 Index	 to	 convert	monetary	 values	 into	 2011	

dollars	(which	are	subsequently	converted	into	2015	dollars	for	the	simulations).	

	

Because	we	estimate	earnings	processes	by	level	of	education,	we	omit	this	element.	Taking	the	log	

of	the	income	process	and	denoting	the	log	variables	using	lower	case,	we	obtain	for	individual	i	 in	

period	t:	

	 titij
j

iti upgyy ,,

64

26=
,25, = +++∑ 	 (8)	

	 tititi pp ,1,, = ερ +−
	 (9)	

	

The	 parameter	 𝜌 	 is	 the	 persistence	 effect	 of	 the	 permanent	 shocks	 𝜀!,! .	 We	 assume	 these	

permanent	shocks	 have	a	variance	of	 𝜎!!,	while	the	transitory	shocks	 𝜇!,!	 have	a	variance	of	 𝜎!!.
16	

Denoting	 tititi up ,,, = +η ,	 and	 assuming	 for	 the	 time	 being	 that	 0=],|[ ,25, iti ytE η ,	 we	 can	

estimate	 the	 jg s	 in	deviation	with	 respect	 to	 the	average.	We	also	 find	 the	 fixed	effect	 for	each	

respondent,	which	corresponds	to	 ,25iy .	Figure	9	shows	the	age-education	profiles	 teG , .	These	are	

smoothed	using	a	non-parametric	lowess	estimator	using	the	estimated	values	of	 jg .	
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Figure	9:	Earnings	growth	factors	

Source:	Statistics	Canada	and	authors’	calculations.	

	

We	 estimate	 the	 parameters	 ),,( εσσρ u 	 by	 minimum	 distance	 using	 the	 fact	 that	

0>,
1
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σ

η ε +
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We	denote	 the	parameters	 to	be	estimated	as	 θ 	 and	 their	 real	value	as	 0θ .	We	use	 )(ˆ 0θΩ 	 to	

denote	 the	 variance-covariance	 matrix	 of	 the	 data,	 and	 )(θΣ 	 to	 denote	 the	 theoretical	

variance-covariance	matrix	based	on	the	foregoing	assumptions.	The	estimator	is	given	by	

	

	 )).(ˆ)(())(ˆ)((minarg=ˆ
00 θθθθθ

θ
Ω−ΣʹΩ−Σ vechMvech NMD 	 (10)	

	

We	use	 IMN = 	 as	the	weighting	matrix.	Table	2	presents	the	results	for	each	level	of	education.	

We	 find	 that	 the	variance	of	permanent	 income	shocks	 is	 larger	 than	 the	variance	 from	 transitory	
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income	shocks,	which	 is	 in	 line	with	what	 is	 found	 in	Canada	(by	e.g.	Beach	et.	al.,	2003).	 It	 is	also	

worth	keeping	in	mind	that	our	data	are	not	sufficiently	rich	to	estimate	models	as	flexible	as	some	

papers	 have	 achieved	 using	 Canadian	 administrative	 data.	 For	 example,	 Baker	 and	 Solon	 (2003)	

estimate	age-specific	 variance	 in	 transitory	and	permanent	 shocks	and	 show	a	U-shaped	profile	 in	

the	variance	of	transitory	shocks	with	age,	while	Ostrovsky	(2010)	estimates	cohort-specific	variance	

profiles.	However,	as	mentioned	 in	Section	4.1,	our	 sensitivity	analysis	 reveals	 that	our	 IRR	 results	

are	very	much	insensitive	to	large	variations	in	our	estimated	parameters.	

	

Regarding	 differences	 across	 education	 levels,	 we	 find	 that	 the	 persistence	 and	 the	 variance	 of	

permanent	 income	 shocks	 are	 lower	 for	 higher	 levels	 of	 education,	 but	 that	 the	 variance	 of	

transitory	 income	 shocks	 increases	with	 education.	 These	 findings	 are	mostly	 in	 line	with	what	 is	

found	 in	 the	 literature,	 although	 few	 papers	 have	 estimated	 these	 parameters	 separately	 by	

education	 level,	 and	 those	 that	did	provide	mixed	evidence.17	 Again,	 as	mentioned	 in	Section	4.1,	

sensitivity	 analysis	 reveals	 that	 our	 education	 gradient	 in	 IRRs	 is	 almost	 entirely	 explained	 by	 the	

mortality	 gradient,	 and	 not	 by	 the	 differences	 in	 earnings	 dynamics	 parameters	 across	 education	

groups	reported	in	Table	2.	

	

Level	of	education	
Persistence	of	
permanent	
shocks	( ρ )	

Permanent	
shocks	variance	 	

( εσ )	

Transitory	
shocks	variance	 	

(
µσ )	

No	degree	 	 0.9500 0.0259 0.1168 

High	school	 	 0.9301 0.0292 0.0778 

University	 0.9261 0.0375 0.0649 

Table	2:	Estimated	parameters	of	earnings	processes	

Source:	Statistics	Canada	and	authors’	calculations.	
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Appendix	B:	Mortality	

	

Figure	10	provides	the	2012	periodic	mortality	rates	reported	by	Statistics	Canada	(2016).	We	denote	

this	rate	at	period	 t 	 by	 )|(= 1=
0 tMPm tt .	

	

	 	

Figure	10:	Mortality	rates	by	age	

Source:	Statistics	Canada	(2016).	

	

We	use	 the	1994–2010	 (biannual)	 cycles	of	 the	NPHS	 to	estimate	 the	mortality	process	 specific	 to	

each	level	of	education	for	both	sexes	combined	given	that	our	simulated	typical	cases	are	more	or	

less	 non-gender	 specific.	 We	 only	 consider	 the	 household	 component	 of	 the	 survey.	 We	 first	

estimate	 ),=|=(Pr= 1,, tjMeEp ttje +
	 for	 0=j 	 and	 1=j 	 using	 a	multinomial	 logit	model	

and	including	a	linear	age	effect	that	can	be	adjusted	at	age	50	(spline).	We	can	then	correct	the	ISQ	

rates	to	render	them	specific	to	each	level	of	education	using	the	following	formula:	 	

	 0

,1,,0,

,1,
, = t

tete

te
te m

pp
p

m
+

	 (11)	
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Figure	11	presents	the	estimated	correction	factors	
tete

te

pp
p

,1,,0,

,1,

+
.	

	

	 	

Figure	11:	Correction	factors	used	to	adjust	mortality	rates	by	education	level	

Source:	Statistics	Canada	and	authors’	calculations.	

	

The	survival	rate	at	age	 t 	 given	that	an	individual	has	survived	to	25	is	given	by	

	 ).(1= ,
0=

, je

t

j
te ms −∏ 	 (12)	

Figure	 12	 gives	 the	 survival	 curves	 by	 level	 of	 education,	 while	 Figure	 13	 shows	 the	 curves	 of	

remaining	life	expectancy	conditional	on	having	survived	to	age	 t .	 	
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Figure	12:	Probability	of	surviving	to	age	 t 	 	

Source:	Statistics	Canada	and	authors’	calculations.	

	

	 	
Figure	13:	Life	expectancy	remaining	at	age	 t 	

Source:	Statistics	Canada	and	authors’	calculations.	
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Appendix	C:	Private	retirement	income	

	 	

From	 the	 confidential	 LISA	 files,	 we	 select	 individuals	 who	 stopped	 working	 only	 once,	 without	

returning	to	work,	between	the	ages	of	50	and	70.	Due	to	the	low	number	of	available	observations,	

we	 use	 observations	 from	 all	 of	 Canada	 rather	 than	 only	 from	 Quebec.	 We	 estimate	 the	

pre-retirement	 earnings	 for	 each	 individual	 i 	 using	 the	 average	 earnings	 of	 that	 person	 in	 the	

three	years	prior	 to	 retirement.	The	year	 retirement	began	 is	excluded	because	 it	usually	 includes	

both	 employment	 and	 retirement	 income.	 To	 tie	 this	 to	 our	 model,	 where	 retirement	 age	 is	

necessarily	65	years,	we	use	 ,64iY 	 to	denote	this	“pre-retirement	earnings.”	Observations	for	which	

000,5$<,64iY 	 are	 removed	 in	 order	 to	 eliminate	 as	 much	 as	 possible	 from	 the	 calculation	

part-time	workers,	and	those	for	whom	 000,100$>,64iY .	

	

Still	 using	 the	 LISA	 files,	 we	 then	 calculate	 private	 pension	 income	 as	 defined	 in	 Section	 3	

(supplemental	pension	plans,	RRSPs,	etc.)	for	those	individuals	who	are	retired	as	per	our	definition.	

Once	 the	 individual	 has	 stopped	 working,	 we	 take	 the	 average	 of	 private	 pension	 income	 for	 all	

periods	observed	after	retirement,	still	excluding	the	year	retirement	began	as	well	as	the	first	year	

thereafter,	for	which	revenues	are	often	unstable	 in	the	LISA	data.	We	denote	this	average	private	

retirement	income	by	 iPPB , .	We	eliminate	observations	for	which	 000,100$>,iPPB .	

	

Using	 this	 information,	 we	 consider	 a	 two-stage	 model.	 The	 first	 stage	 involves	 predicting	 the	

probability	that	an	individual	receives	private	pension	income,	depending	on	level	of	education	and	

pre-retirement	earnings.	We	use	a	logit	to	estimate	the	following	model:	 	

	

	 𝑦!,! = 𝟏[𝛼! + 𝛼!𝑌!,!" + 𝛼!𝟏 𝑒 = 1 + 𝛼!𝟏 𝑒 = 2 + 𝜈! > 0]	 (13)	
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where	 1 	 is	 the	 indicator	 function	 and	 𝑦!,! 	 is	 equal	 to	 1	 if	 0>,iPPB ,	 and	 0	 otherwise.	 The	

reference	 category	 for	education	 is	no	diploma	 (e=0),	 and	e	equals	1	 for	 those	with	a	high	 school	

diploma	and	2	for	those	with	a	university	diploma.	Table	3	presents	the	estimated	coefficients.	Only	

the	constant	and	the	effect	of	pre-retirement	earnings	are	significant.	

	

	 Coefficient	 Standard	deviation	

Earnings	(𝛼!)	 0.000038***	 4.26e-06	

High	school	(𝛼!)	 -0.2946016	 0.1992032	

University	(𝛼!)	 -0.0982022	 0.3015582	

Constant	(𝛼!)	 -0.4631417	**	 0.2160011	

Number	of	observations	 780	

Table	3:	Estimated	coefficients	of	a	 logit	model	of	the	probability	of	receiving	private	retirement	

income.	For	education	level,	individuals	without	a	degree	serve	as	the	reference	category.	

Source:	Statistics	Canada	and	authors’	calculations.	

*	significant	at	a	10%	threshold	 	

**	significant	at	a	5%	threshold	 	

***	significant	at	a	1%	threshold	 	

	 	

Using	these	coefficients,	we	predict	the	probability	for	each	individual	of	receiving	non-zero	private	

pension	 income.	 Figure	 14	 shows	 this	 probability	 predicted	 by	 our	 simulations.	 We	 present	 the	

average	probability	for	the	three	levels	of	education,	because	the	differences	between	the	levels	are	

not	statistically	significant.	 	
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Figure	14:	Predicted	probability	of	having	private	retirement	income	

Source:	Statistics	Canada	and	authors’	calculations.	

	

The	 second	 stage	 involves	 estimating	 the	 amount	 of	 private	 pension	 income	 for	 individuals	 who	

receive	any.	We	estimate	the	following	model	by	ordinary	least	squares	(OLS),	using	observations	of	

individuals	in	LISA	who	receive	this	type	of	revenue:	

	

	 𝑅!!,!,! = 𝛽! + 𝛽!𝑌!,!" + 𝛽!𝟏 𝑒 = 1 + 𝛽!𝟏[𝑒 = 2] + 𝜓! ,	 (14)	

	

where	 𝑅𝑃𝑃!!,!,!	 is	the	private	replacement	rate	(𝐵!!,!,!/𝑌!,!").	The	reference	category	for	education	

is	 no	 diploma	 (e=0),	 and	 e	 equals	 1	 for	 those	with	 a	 high	 school	 diploma	 and	 2	 for	 those	with	 a	

university	diploma.	Table	4	 shows	 the	estimated	parameters	of	 this	model.	All	 the	parameters	are	

statistically	significant.	These	coefficients	are	then	used	to	calculate	private	retirement	 income,	 for	

individuals	receiving	any,	as	a	function	of	level	of	education	and	earnings	at	age	64	(pre-retirement).	

We	 set	 the	 replacement	 rate	 to	 zero	 if	 the	 predicted	 replacement	 rate	 is	 lower	 than	 zero	 (this	
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happens	in	around	7%	of	simulations),	and	we	set	it	to	one	if	it	is	greater	than	one	(this	happens	in	

around	3%	of	simulations).	

	

	 Coefficient	 Standard	deviation	

Earnings	(𝛽!)	 -6.09e-06***	 7.92e-07	

High	school	(𝛽!)	 0.1337175***	 0.0410715	

University	(𝛽!)	 0.3690333***	 0.0550705	

Constant	(𝛽!)	 0.6807039	***	 0.0491588	

Number	of	observations	 583	

Table	4:	OLS	estimate	of	the	replacement	rate	for	individuals	receiving	private	retirement	income	

Source:	Statistics	Canada	and	authors’	calculations.	

*	significant	at	a	10%	threshold	 	

**	significant	at	a	5%	threshold	 	

***	significant	at	a	1%	threshold	
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Appendix	D:	Taxation	and	social	transfers	

	

The	 disposable	 incomes	 tH 	 presented	 and	used	 in	 this	 article	 are	 calculated	 taking	 into	 account	

the	 complexity	 of	 the	 federal	 and	 provincial	 tax	 systems,	 as	 well	 as	 the	 main	 social	 transfers	

individuals	 may	 receive	 depending	 on	 their	 income.	We	 use	 the	 SimTax	 calculator,	 developed	 by	

team	members	and	other	 researchers	at	Université	 Laval.	Note	 that	 the	current	version	of	SimTax	

allows	for	using	the	parameters	that	were	in	place	for	the	2015	tax	year.	

	

SimTax	uses	as	inputs	market	income	(earnings,	interest,	private	pensions)	and	QPP	benefits,	as	well	

as	 various	 individual	 characteristics	 that	 can	 affect	 credits	 or	 transfers	 (age,	 marital	 status,	 etc.).	

Table	5	presents	 the	elements	of	 the	 income	 tax	 and	 social	 transfers	 system	 that	 are	 relevant	 for	

Quebec	and	accounted	 for	 in	SimTax.	For	 this	article,	SimTax	was	also	adjusted	 to	account	 for	 the	

changes	required	in	order	to	simulate	the	reforms	being	studied.	
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Income	Tax	
–	Federal	income	tax	

–	Tax	rates	and	thresholds	
–	OAS	and	GIS	clawbacks	

–	Provincial	income	tax	
–	Tax	rates	and	thresholds	
–	Health	contribution	
–	Deduction	for	workers	

–	Non-refundable	tax	credits	
–	Basic	personal	amount	
–	Canada	employment	amount	
–	Pension	income	amount	
–	Age	amount	
–	Contributions	amount	(federal	tax	credits	for	contributions	to	QPP/CPP,	QPIP,	EI)	
–	Amount	for	a	person	living	alone	
	

Social	Transfers	
–	Old	Age	Security	 	
–	Guaranteed	Income	Supplementa	
–	Social	assistance	
–	Work	Premium	(QC)	
–	Working	income	tax	benefit	
–	Solidarity	tax	credit	(QC)	
–	GST	and	HST	credit	
	
Contributions	
–	Quebec	Pension	Plan	
–	Quebec	Parental	Insurance	Plan	
–	Employment	Insurance	
Table	5:	List	of	elements	accounted	for	by	SimTax	
a	Including	the	additional	low	income	benefit	implemented	in	2011.	 	
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Appendix	E:	Internal	rates	of	return	with	and	without	private	retirement	income	

	

E.1:	Internal	rates	of	return	for	full	reforms	(with	enhanced	WITB	or	GIS)	

	

	

Figure	15:	Internal	rates	of	return	for	individuals	receiving	private	retirement	income	

Source:	Authors’	calculations.	
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Figure	16:	Internal	rates	of	return	for	individuals	not	receiving	private	retirement	income	

Source:	Authors’	calculations.	
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E.2:	Internal	rates	of	return	for	hypothetical	reforms	(without	enhanced	WITB	or	GIS,	but	exempting	

new	QPP	benefit	from	existing	GIS	clawback)	

	

	 	 	

Figure	17:	Internal	rates	of	return	for	individuals	receiving	private	retirement	income	

Source:	Authors’	calculations.	
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Figure	18:	Internal	rates	of	return	for	individuals	not	receiving	private	retirement	income	

Source:	Authors’	calculations.	

	

																																								 																				 	
1	 Any	amendment	to	the	CPP	must	be	supported	by	at	least	2/3	of	the	provinces,	i.e.	7	provinces,	representing	at	least	2/3	of	the	
Canadian	population.	
2	 Some	analyses	reported	in	this	paper	were	conducted	at	the	Quebec	Interuniversity	Centre	for	Social	Statistics	(QICSS),	which	is	
part	of	the	Canadian	Research	Data	Centre	Network	(CRDCN).	The	services	and	activities	provided	by	the	QICSS	are	made	possible	by	
the	financial	or	 in-kind	support	of	the	Social	Sciences	and	Humanities	Research	Council	 (SSHRC),	the	Canadian	Institutes	of	Health	
Research	 (CIHR),	 the	 Canada	 Foundation	 for	 Innovation	 (CFI),	 Statistics	 Canada,	 the	 Fonds	 de	 recherche	 du	Québec	 -	 Société	 et	
culture	(FRQSC)	and	the	Quebec	universities.	The	views	expressed	in	this	paper	are	those	of	the	authors,	and	not	necessarily	those	
of	the	CRDCN	or	its	partners.	
3	 Specifically,	we	consider	the	deductibility	of	new	contributions;	the	anticipated	increase	to	the	federal	WITB	for	the	federal	option;	
a	 GIS	 enhancement	 under	 the	 Quebec	 proposal;	 the	 presence	 of	 private	 retirement	 income	 that	 affects	 GIS	 eligibility;	 and	 the	
interaction	between	the	latter	and	new	QPP	benefits.	
5	 This	 simplification	 does	 not	 affect	 the	 relevance	 of	 the	 analysis	 given	 that	 the	Quebec	 retirement	 income	 system	 tends	 to	 be	
neutral	in	terms	of	family	situation	–	with	a	few	exceptions:	the	GIS	pays	lower	benefits	per	person	in	a	couple	to	take	account	for	
economies	 of	 scale;	 and	 the	QPP	 does	 not	 penalize	 parents	who	 leave	 the	 job	market	 temporarily	 to	 look	 after	 young	 children.	
Furthermore,	 being	 single	 and/or	 childless	 is	 not	 a	 marginal	 phenomenon	 in	 Quebec:	 nearly	 one	 in	 five	 women	 will	 remain	
nulliparous	her	entire	life,	while	almost	60%	of	individuals	born	in	the	late	1970s	will	have	never	been	married	by	the	time	they	are	
50	years	of	age	 (Institut	de	 la	Statistique	du	Québec,	2014).	An	analysis	of	singles,	however,	 leaves	out	 the	survivor	benefits	also	
funded	and	provided	by	the	QPP,	which	is	an	important	source	of	income	for	certain	subgroups.	In	all	likelihood,	accounting	for	new	
survivor	benefits	“purchased”	by	new	QPP	contributions	would	raise	the	returns	of	the	proposed	reforms	for	surviving	spouses	who	
do	not	reach	the	ceiling	of	combined	retirement	and	survivor	benefits. 
6	 The	small	changes	in	the	tax	code	and	QPP	parameters	that	were	implemented	between	2015	and	2017	should	have	a	very	
limited	impact	on	our	results,	since	they	impact	the	baseline	scenario	as	well	as	the	reform	scenarios	we	consider.	Note	however	
that,	as	mentioned	in	Section	3.1.2,	we	do	take	into	account	the	2016	increase	in	the	GIS,	since	this	important	change	will	interact	
considerably	with	new	QPP	benefits	when	calculating	the	internal	rates	of	return	
7	 This	element	was	not	introduced	until	the	formal	December,	2016	proposal	put	out	for	public	consultation,	and	was	therefore	not	
part	of	our	analysis	in	Boisclair	et	al.	(2016).	
8	 We	use	a	real	rate	of	4%	for	discounting.	This	rate	seems	reasonable	to	the	extent	that	the	Quebec	Pension	Plan	uses	a	nominal	
long-term	returns	hypothesis	on	the	order	of	6%	to	6.5%.	
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9	 We	have	also	run	simulations	assuming	fixed	earnings	and	arbitrarily	fixed	replacement	rates	for	private	retirement	income.	These	
simulations,	available	upon	request,	reveal	some	sharp	drops	or	increases	at	some	income	levels,	depending	on	the	assumed	
replacement	rate	for	private	retirement	income.	
10	 We	have	tried	lowering	the	earnings	persistence	parameter	reported	in	Appendix	A	by	0.1	for	all	education	groups,	and	increasing	
it	to	1.	We	have	also	tried	reducing	variance	parameters	(for	transitory	and	persistent	earnings	shocks)	by	half,	as	well	as	doubling	
them.	All	these	changes	do	not	affect	our	qualitative	results	and	have	small	quantitative	impacts.	 	
11	 Their	 retirement	 tax	 rate	 is	 lower,	and	 the	 relative	difference	between	 their	 retirement	and	working-years	 tax	 rates	 is	 greater	
than	for	individuals	with	private	retirement	income.	
12	 More	 precisely,	 the	 deductibility	 of	 the	 new	 QPP	 contributions	 can	 reduce	 net	 income,	 which	 is	 used	 in	 calculating	 taxable	
income.	 Its	 actual	 value	 therefore	depends	on	 the	marginal	 tax	 rate	of	 the	 individual,	which	 is	 nil	 for	 incomes	under	 $10,000	 to	
$20,000,	depending	on	 the	 specific	 situation	of	 the	 taxpayer.	Another	 implication	 is	 that	 the	effect	of	 the	deductibility	would	be	
greater	for	people	with	children,	because	they	receive	several	transfers	that	decrease	in	value	as	net	family	income	increases.	
13	 We	do	not	show	the	 impact	of	 the	new	employer	contribution	on	the	salary	of	 the	worker	 (salary	reduced	by	50%	of	 the	new	
employer	contribution),	which	 is	the	same	for	all	 levels	of	 income	and	education:	 IRRs	are	about	1	percentage	point	higher	when	
new	employer	contributions	are	totally	borne	by	employers	themselves	rather	than	half	being	passed	through	to	workers.	 	
14	 The	latter	claim	may	or	may	not	hold	true,	but	the	aggregate	public	finance	effects	of	the	different	reform	scenarios,	proposed	or	
hypothetical,	are	not	analyzed	here.	
15	 Excluding	females,	whose	earnings	histories	are	less	complete,	means	we	underestimate	the	variance	in	the	earnings	process.	But	
as	reported	in	footnotes	8	and	9	in	section	4.1,	the	size	of	the	variance	in	the	earnings	process	does	not	materially	affect	our	results	
–	which	can	therefore	realistically	apply	to	single,	nulliparous	women	as	well.	However	in	the	context	of	the	proposed	CPP/QPP	
reforms,	where	the	expanded	plans	do	not	have	specific	dropout	provisions	for	child	rearing	periods,	further	analysis	of	the	impact	
of	the	reforms	on	mothers	in	particular	would	seem	in	order.	
16	 Excluding	individuals	with	zero	earnings	from	the	estimation	likely	leads	us	to	slightly	underestimate	the	variance	in	the	earnings	
process,	but	as	reported	in	footnotes	8	and	9	in	section	4.1,	the	size	of	the	variance	in	the	earnings	process	does	not	materially	
affect	our	results.	
17	 Gourinchas	and	Parker	(2002)	estimate	a	model	with	transitory	and	permanent	shocks.	They	also	find	that	the	variance	of	
permanent	shocks	decreases	with	education	(except	for	their	lowest	education	group),	but	find	a	U-shaped	relationship	between	the	
variance	of	transitory	shocks	and	education.	Guevenen	(2009)	finds	mixed	evidence	on	the	relationship	between	education	and	each	
of	the	three	parameters	depending	on	their	specification.	Blundell	et.	al.	(2015)	–	in	their	specification	that	assumes	
age-independent	variance	like	ours	–	find	that	all	three	parameters	decrease	with	education.	


