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Environmental and 
Economic Highlights 
of the Results of the 
Life Cycle 
Assessment of 
Shopping Bags
RECYC-QUÉBEC December 2017

This document summarizes the results of the 
environmental and economic life cycle analysis (LCA) 
of shopping bags ordered by RECYC QUÉBEC and 
carried out by the Centre international de référence 
sur le cycle de vie des produits, procédés et services 
(CIRAIG).

The objective of the study was to evaluate the potential 
environmental impacts and costs of the different types 
of shopping bags present in Quebec. 

The results of this study provide a scientific, objective 
and comprehensive basis on which municipalities 
considering the banning of conventional plastic bags 
can make an informed decision.
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Bag categories and types

Nine types of shopping bags identified and grouped into 
two categories were submitted for study.

The environmental profile of the bag life cycle has been 
established according to four environmental indicators: 
human health, ecosystem quality, use of fossil resources 
and abandonment in the environment.

Disposable "or" single-use "bags
Designed to be used only once to carry 
groceries.

Category Type of bag Features

Conventional
plastic 

§ High-density 
polyethylene (HDPE) 

§ Plastics # 2
§ Strapless
§ 17 microns
§ Made in Canada 

Oxodegradable 
Plastic

Compostable 
bioplastic

§ Starch-polyester blend
§ Straps
§       20 microns
§ Made in United States 

Thick Plastic
§ Low density 

polyethylene (LDPE)
§ Plastic # 4
§ 50 microns
§ With cut-out handles
§ Made in Québec 

Paper
§ Unbleached kraft paper
§ Made in the United States 

from partially recycled 
fibre 

Bags known as "reusable" bags 
Designed to be used for larger shopping. Generally 
larger and more robust than disposable bags.

Category Type of bag Features

Woven PP § Polypropylene (PP)
§ Plastic # 5
§ Made in China 

 Non-woven PP          § Polypropylene (PP)
§ Plastic # 5
§ Made in China
§ Made from 100%

post-consumer 
recycled plastic

Cotton § Made in China

 Eco-designed bag 
(Credo bag)

§ Polyethylene (PE)
§ Plastic # 1
§ Made in Québec 

(Montréal)
§ Made from 100%

recycled content 

§ High-density 
polyethylene (HDPE) 

§ Plastics # 2
§ Strapless
§ 17 microns
§ Made in Canada 
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Summary of LCA Results  - Disposable Bags 

For disposable bags, the results of the study illustrated in the 
table below tell us about the potential impacts alternative or 
replacement bags have on the environment compared to the 
conventional plastic 17 micron HDPE bag. Namely are the 
possible replacement bags  equivalent to or weaker 
environmentally than those of the conventional 17 micron 
HDPE bag used just once. The conventional plastic HDPE 
thin plastic bag is the reference bag (17 microns). 

LCA Results for Disposables: The bioplastic bag and 
thick plastic bag have impact scores 2 to 11 times and 4 
to 6 times greater respectively than the conventional bag. 
The paper bag is the least performing bag with 4 to 28 
times greater potential impacts than the conventional 
plastic bag.

Environmental Performance Among the Five 
Disposable Bags studied.

Conventional Plastics

Oxodegradable

Bioplastics

Thick Plastics

Paper

Low impact Medium impact High impact

The conventional plastic bag made of thin HDPE is the 
one with the least environmental impacts among the five 
disposable bags studied, grouping together the 
oxodegradable plastic bag, the compostable bioplastic 
bag, the thick plastic bag and the paper bag. The 
conventional plastic bag has more environmental impact 
when abandoned in the environment.

The conventional plastic bag has several environmental 
and economic advantages. Thin and light, its production 
requires little material and energy. It also avoids the 
production and purchase of garbage/bin liner bags since 
it benefits from a high reuse rate when reused for this 
purpose (77.7%).

The weakness of this type of bag is related to 
abandonment in the environment. It’s very slow to 
degrade because of the persistence of plastic 
(polyethylene). Disposable bags made of source plant 
materials (such as the compostable bioplastic bag from 
starch-polyester type and the paper bag) have the 
advantage of being a limited nuisance when abandoned 
in the environment.

The oxodegradable bag, on the other hand, does not 
offer an environmental advantage when compared to its 
non-degradable equivalent the conventional plastic bag; 
its life cycle being nearly equal to identical. Except that 
when it is abandoned in the environment, the 
oxodegradable bag is subject to an environmental 
accelerated fragmentation into polyethylene particles 
(PE) invisible to the naked eye and persistent for a long 
time in the environment.

Some stores display the thick plastic bag as reusable. In 
order to make this option more environmentally- 

friendly than the conventional plastic bag used just 
once, the thicker plastic bag should be reused between 
3 and 6 times to transport groceries.
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Summary of LCA Results Reusable bags

The most common reusable bags in Quebec are woven 
polypropylene (PP) bags, non-woven, fabric 
polypropylene (PP) bags and cotton bags. For this 
study, a prototype ecodesigned bag (the Credo bag) 
made of 100% recycled PET and manufactured in 
Quebec has been added. All these bags have the 
advantage of being generally larger and more robust 
than disposable bags. LCA Results for reusables: The 
PP woven and PP non-woven bags need an equivalent 
number of reuses to equal the thin plastic bag ranging 
from 16 to 98 and 11 to 59, respectively, depending on 
the scenario and indicator. 

Number of uses needed in order to be better or 
equivalent than the conventional bag*.

(Number of reuses equivalent to the conventional plastic 
bag)

PP woven    PP non           Eco Designed       PET Eco
woven             50/50          Designed 100/0

Coton

100

75

50

25

0

725

700

675

2 975

2 950

2 925

Human Health  
Quality of ecosystems  
Use of fossil resources 

Abandonment of environment

As an indicator and on the basis of use by week, the 
reusable bags must be used at least 35 to 75 times so that 
their impacts on Life Cycle Environmental Indicators are 
equivalent to or better than those of the conventional 
plastic bag. 

The cotton bag studied is an option that is not 
recommended because of its significant impact on the 
“human health" indicator, requiring between 100 and 
2,954 uses for its environmental impact to be equivalent 
to the environmental impacts of the conventional plastic 
bag.

What about the cost of shopping bags over 
their life cycle?

The results show that the main cost of the bag's 
life cycle occurs at the stage of their acquisition 
by the retailer or consumer. In the case of 
conventional plastic bags and the 
oxodegradable bags, these costs are offset by 
the avoidance of having to purchase bags to 
manage household waste when the 
conventional bag is reused for this purpose. 
The cost to manage bags at the end of their life 
are, in turn, low compared to at the total life-
cycle cost of the bags.

To view the complete report : 

Click here

* *Refer to the Big Shopping Scenario (p. 15) in the full report.

https://www.recyc-quebec.gouv.qc.ca/
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Original LCA only available in French. The French was carefully 
translated into English using  DeepL. If you want to check against the 
original, please refer to the french version https://www.recyc-
quebec.gouv.qc.ca/sites/default/files/documents/acv-sacs-emplettes-
rapport-complet.pdf  
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ݏ = ܵܵ = ܥ ܷܥ ܷ = ܥܥ ܷ , ܸ >  ∀݅ (3)ܥ

 Vܸ ≤ ݏ ݅∀ܥ = 1ܷܸ > ݏ ݅∀ܥ = ܥܥ ܷ

 C
(l) U (

)

21 1 1 1 

21 1 1 1 

26,5 1 1 0,79 

20,5 1 1 1,02 

29,5 1 1 0,71 
28 Variable 1/Ui 0,75/Ui 

35,5 Variable 1/Ui 0,59/Ui 
26 Variable 1/Ui 0,81/Ui 
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Québec Ontario Global 

0,1 % 2,6 % 74,5 % 38,2 % 
0,3 % 0,2 % 0,2 % 5,0 % 

 0,4 % 13,3 % 2,0 % 22,0 % 
0,8 % 50,8 % 2,2 % 11,1 % 

97,4 % 29,3 % 18,6 % 18,8 % 
0,6 % 3,0 % 2,3 % 2,4 % 
0,5 % 0,8 % 0 % 1,8 % 
0 % 0 % 0,2 % 0,7 % 
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Figure 3-2 : 
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Figure 3-3 : 
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Figure 3-4 : 
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3.7.5
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3.7.6
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3.8

Figure 3-8 : 

(Source : http://www.impactworldplus.org/en/methodology.php). 
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4.1.4

Figure 4-4 : 
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4.1.5
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Figure 4-5 :
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4.1.6

Figure 4-6 : 
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4.1.7

Figure 4-7 : 
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4.1.8

Figure 4-8 : 
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Figure 4-9 : 

Figure 4-10 : 
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Figure 4-11 : 

Figure 4-12 : 



©CIRAIG 

Page 62  2017 



RECYC-QUÉBEC 

 2017 Page 63 

 
             

 
             

               
 

 

 4-1 : 

 

 

a

.

 

 . 

HDPE mince oxo 1,8 1,3 1,1 1,00 7 5 5 205 

11 9 2 0,002 37 31 8 0,3 

LDPE  6 6 4 2,67 23 23 16 565 

28 24 6 0,004 65 56 14 0,4 

98 61 21 1,40 343 214 39 287 

on  59 37 18 0,90 159 96 32 185 

Cot on 3 657 870 124 0,002 9 400 2 248 195 0,2 

HDPE mince oxo 1,8 1,3 1,1 1,00 8 6 5 225 

8 7 2 0,002 32 27 7 0,3 

LDPE  6 6 5 2,74 26 26 18 637 

20 17 4 0,003 50 43 10 0,3 

73 46 16 1,05 279 174 31 234 

35 22 11 0,53 102 61 20 118 

Co ton 2 954 702 100 0,001 8 272 1 979 172 0,2 



©CIRAIG 

Page 64  2017 

:
o

o

o

o

o

4.3

              
  

                
             

          
                 



RECYC-QUÉBEC 

 2017  Page 65 

 
 

 
 

 
 
 

 



©CIRAIG 

Page 66  2017 

4.4



RECYC-QUÉBEC 

 2017 Page 67 

4.4.1



©CIRAIG 

Page 68  2017 

4.4.2

 ressources 
 

 resources 

36% 23% 23% -17% -12% -11%

Bioplasti 52% 45% 34% -25% -23% -16%
LDPE 48% 41% 42% -22% -21% -20%

58% 50% 56% -27% -25% -26%
68% 62% 126% -32% -31% -59%
57% 49% 56% -27% -25% -27%

Co ton 57% 49% 56% -27% -25% -27%



RECYC-QUÉBEC 

 2017  Page 69 

 

19% 20% 1% 
11% 12% 1% 

Cot on 45% 49% 2% 



©CIRAIG 

Page 70   2017 

U
 

1,2 1,1 1,0 1,00 
Bioplasti 5 4 1,7 0,002 

3 3 2 2,7 

10 10 3 0,004 

35 25 10 1,40 

21 15 9 0,90 

1 309 358 61 0,002 
ar

1,2 1,1 1,0 1,00 
Bioplasti 4 3 1,3 0,002 

3 3 3 2,7 

7 7 2 0,003 
PP 26 19 8 1,1 

PP 12 9 5 0,5 
Cot on 1 058 289 49 0,001 



RE
CY

C-
Q

UÉ
BE

C 

 2
01

7 
 

Pa
ge

 7
1 

SH
 

Q
E 

R 
A 

SH
 

Q
E 

R 
A 

SH
 

Q
E 

R 
A 

SH
 

Q
E 

R 
A 

2 
1 

1 
1 

2 
1 

1 
1 

2 
1 

1 
1 

2 
1 

1 
1 

11
 

9 
2 

0.
00

2 
8 

7 
2 

0.
00

2 
12

 
10

 
2 

0.
00

2 
9 

8 
2 

0.
00

2 
6 

6 
4 

3 
6 

6 
5 

3 
6 

6 
5 

3 
7 

6 
5 

3 
28

 
24

 
6 

0.
00

4 
20

 
17

 
4 

0.
00

3 
31

 
26

 
7 

0.
00

4 
22

 
19

 
5 

0.
00

3 
PP

98
 

61
 

21
 

1 
73

 
46

 
16

 
1 

11
0 

68
 

23
 

1 
83

 
51

 
17

 
1.

0 
 P

P
59

 
37

 
18

 
1 

35
 

22
 

11
 

0.
5 

66
 

40
 

20
 

1 
39

 
24

 
12

 
0.

5 
Co

t
on

36
57

 
87

0 
12

4 
0.

00
2 

29
54

 
70

2 
10

0 
0.

00
1 

41
11

 
96

3 
13

9 
0.

00
2 

33
21

 
77

7 
11

2 
0.

00
1 



©CIRAIG 

Page 72  2017 

4.5

4.6

 :
o

o

4 



RECYC-QUÉBEC 

 2017  Page 73 

o

o

o

o

o



©CIRAIG 

Page 74   2017 

5



RECYC-QUÉBEC 

 2017  Page 75 



©CIRAIG 

Page 76   2017 



RECYC-QUÉBEC 

 2017  Page 77 

6

                
              

 
 

6.1.1  

 
 

 

 

 
 

                

                 
 

               
 

 
 

                  

             
 

                 
 

                

6.1.2  

              
 

                
                



©CIRAIG 

Page 78   2017 

6.1.3

 
 

                
                 

               

 
 

               
               

              
    

 
 
 

  
 
 

                  
 

6.1.4 Conclusion

 
 
 
 
 

                 



RECYC-QUÉBEC 

 2017  Page 79 

7

7.1

7.2

Production, 

 

7.3



©CIRAIG 

Page 80   2017 



RE
CY

C-
Q

UÉ
BE

C 

 2
01

7 
 

Pa
ge

 8
1 

 
 

Tr
an

sp
or

t 

(
)

0 
$/

0 
$/

0 
$ 

(h
yp

ot
hè

se
) 

I

(
)

0 
$ 

(
)



©
CI

RA
IG

 

Pa
ge

 8
2 

 
 2

01
7 

 
 

(

89
30

/t
on

ne
89

30
/t

on
ne

89
30

/t
on

ne

48
8

82
/t

on
ne

78
9

76
/t

on
ne

- 
- 

- 

So
ur

ce
 : 

DE
FR

A 
(2

01
0)

 



RE
CY

C-
Q

UÉ
BE

C 

 2
01

7 
 

Pa
ge

 8
3 

 

Pr
od

uc
tio

n,
 d

ist
rib

ut
io

n 

Tr
an

sp
or

t 

 ta
xe

s. 

0 
$/

0 
$/

 
0,

20
 $

/
(s

ou
rc

e 
: 

)
0,

25
 $

 
(s

ou
rc

e 
: 

)

(0
,1

6 
$)

/g
ar

ba
ge

 b
ag

s 
- 

(0
,0

6 
$)

/g
ar

ba
ge

 b
ag

s 
- 

89
30

 $
/t

on
ne

89
30

 $
/t

on
ne

19
2

46
 $

/t
on

ne

- 
- 

So
ur

ce
 : 

DE
FR

A 
(2

01
0)

 



©
CI

RA
IG

 

Pa
ge

 8
4 

 
 2

01
7 

 

Pr
od

uc
tio

n,
 d

ist
rib

ut
io

n 

Tr
an

sp
or

t 
n.

d.
I

ta
xe

s 

0,
75

 $
/s

ac
 

(s
ou

rc
e 

: C
CC

D)
 

2 
$/

sa
c 

(s
ou

rc
e 

: C
CC

D)
 

ta
xe

s 

I

 
 

0,
25

 $
/s

ac
 

(s
ou

rc
e 

: r
et

ai
le

r)  
  

89
,3

0 
$/

to
nn

e 
89

,3
0 

$/
to

nn
e 

89
,3

0 
$/

to
nn

e 

- 
- 

- 

0,
00

18
 $

/s
ac

 
(0

,0
01

 £
/s

ac
 e

n 
20

10
) 

0,
00

18
 $

/s
ac

 
(0

,0
01

 £
/s

ac
 e

n 
20

10
) 

0,
00

18
 $

/s
ac

(0
,0

01
 £

/s
ac

 e
n 

20
10

) 
So

ur
ce

 : 
DE

FR
A 

(2
01

0)



RECYC-QUÉBEC 

 2017 Page 85 

7.4



©CIRAIG 

Page 86   2017 

8

8.1
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NORTH AMERICAN LITTER DATA 
April 20, 2017  

Summary of Litter Audits 

Dear Mr. Hruska 
Enclosed is our summary report on litter audits that our company has conducted over the past 15 years. 

Our firm has developed a statistically rigorous methodology of auditing large and small litter items. This 
was done after working with one of North America’s leading pioneers of litter audit, Mr. Dan Syrek, from 
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California.  Mr. Syreks’ methodology was deemed to be the “gold standard” of litter auditing in the 
1990’s; but it was very complicated and difficult to explain to clients.  

MGM Management revised the litter auditing methodology to be less complicated. Our methodology 
was peer reviewed as statistically acceptable during a legal action in California some years ago. 

CPIA asked us to: 
• List the studies MGM Management has done in Canada & the USA
• Comment on how these studies quantify the retail bag litter rates
• Discuss key litter audits done in Canada
• Discuss our methodology to indicate it is statistically valid

Our analysis shows that during the 44 litter audits that our firm has conducted plastic retail bag litter 
represents 0.4% of the total large litter observed. 

Mark McKenney 
President 

Litter Audits in Canada & USA 

MGM Management has conducted 489 litter audits, since 1990 to the present time: These include, 
major and medium sized Canadian cities, Regional Municipalities, and municipalities the USA.  

All the litter audits we have completed have been conducted using the same methodology, so that the 
results are comparable between different years, and comparable from one municipality to another.  

The major cities audited for litter in Canada include: 
• City or Toronto (1990, 1994, 2002, 2003, 2004, 2005, 2006)
• Regional Municipality of Peel (2003)
• Regional Municipality of York (2003)
• Regional Municipality of Durham (2003)
• City of Edmonton (2009, 2010, 2011, 2012, 2013, 2014, 2015)
• City of Winnipeg (2010, 2012, 2014, 2014, 2015)
• City of Brandon (2010, 2012, 2014, 2014, 2015)
• Regional Municipality of Wood Buffalo (2015) (Ft. MacMurray

The major cities audited for litter in the USA include: 
• City of San Francisco (USA) - Streets Litter Audit (2007, 2008, & 2009)
• City of San Jose (USA) – Streets Litter Audit 2008 (August 2008)

Using the same methods, has allowed us to assemble a substantial data base of large litter observations. 
In total, we have documented nearly 103,000 large litter data observations from the cumulative data. We 
believe this is the largest litter data set currently available in Canada. 



NORTH AMERICAN LITTER DATA (cont’d) 
Of this bag litter plastic retail bags account for 431 bag litter observations, or 0.04% of total large 
litter observed. The table below illustrates the observations of plastic retail bags for all audits 
conducted since 2002. 
Plastic Retail Bag Litter - MGM Management Audits - 2002 - 2016 

1990's 2002 2003 2003 2003 2004 2004 
Ontario Litter (no 

data) Toronto York Region
Peel 

Region
Durham 
Region Toronto

Toronto 
Parks

Total litter counted 6,304 8,678 4,362 5,698 5,265 5,551 
Plastic retail bags 0 38 34 3 6 11 43 

% plastic retail bags 0.6% 0.4% 0.1% 0.1% 0.2% 0.8% 
2005 2006 2007 2007 2007 2008 2008 

Toronto Toronto San Francisco
RCO 

Charact.
Edmonton 

Streets
San 

Francisco San Jose

6,309 4,323 3,813 1,391 2,650 3,973 3,928 
Plastic retail bags 17 5 23 28 10 25 17 

% plastic retail bags 0.3% 0.1% 0.6% 2.0% 0.4% 0.6% 0.4% 
2009 2009 2009 2010 2010 2010 2011 
San 

Francisco Edmonton
Alberta 

Highways Edmonton Winnipeg Brandon Edmonton

4,488 3,361 3,407 2,378 2,300 1,260 2,134 
Plastic retail bags 69 9 2 12.5 10.5 6 23.5 

% plastic retail bags 1.5% 0.3% 0.1% 0.5% 0.5% 0.5% 1.1% 
2012 2012 2012 2013 2013 2013 2013 

Edmonton Winnipeg Brandon Winnipeg Brandon Steinbach Edmonton

Total litter counted 1,933 1,922 996 1,442 842 185 1,957 
Plastic retail bags 5.5 3 3.5 5.5 3 1.5 6.5 

% plastic retail bags 0.3% 0.2% 0.4% 0.4% 0.4% 0.8% 0.3% 
2014 2014 2014 2014 2014 2014 2015 

Winnipeg Brandon Steinbach Flin Flon Thompson Edmonton
Ft. 

McMurray

Total litter counted 1,400 731 121 303 514 1,895 1,855 
Plastic retail bags 3 2 1 1 2.5 

% plastic retail bags 0.2% 0.3% 0.0% 0.3% 0.0% 0.1% 0.1% 
2015 2015 2015 2015 2015 2016 2016 

Brandon Flin Flon Thompson Winnipeg Steinbach Steinbach Winnipeg

Total litter counted 732 296 469 1,221 96 116 1,189 
Plastic retail bags 2.0 1.5 1.0 2.0 0.0 0.0 3.5 

% plastic retail bags 0.3% 0.5% 0.2% 0.2% 0.0% 0.0% 0.3% 
2016 2016 2016 

Brandon Flin Flon Thompson

Total litter counted 502 244 420 
Plastic retail bags 3.0 0.0 1.0 

% plastic retail bags 0.6% 0.0% 0.2% 
Total plastic retail bags: 431 % plastic retail bags 0.4% Total large litter 102,951 

Page 96 – SAQ Reusable Bag Sales 
“The SAQ in Quebec completely removed single-use bags (plastic and paper) in 2009,  and encourages customers to bring 
reusable bags. It estimates that this measure avoids the use of 80 million single-use bags (SAQ, 2016b). The Crown 
Corporation has seen no impact on sales, but then it is in a monopoly situation.”

Rebuttal: While the measure avoids the use of 80 million single-use bags, it has little impact on reducing the sale of reusable 
bag sales according to SAQ data from a Freedom of Information Request. According to the SAQ: In 2012-2013, the SAQ sold 
2,324,184 reusable bags; followed by the sale of an additional 2,097,438 reusable bags in 2013-2014; and the following
year, in 2014 -2015, SAQ sold 2,075,438 reusable bags. (FOI Request).




