APPENDIX A: Estimate of Food Value of Beluga to Pangnirtung Inuit



1.0 INTRODUCTION

This appendix explains the assumptions, methods, and data used to estimate the economic value,
using a replacement cost approach, of an average beluga harvested by Pangnirtung Inuit from the
Cumberland Sound beluga population.

2.0 QUANTITY AND USE OF FOOD AVAILABLE FROM BELUGA

To determine the average quantity (volume) and use of food available from the average beluga
harvested. the following information is required:

(1) average live weight of belugas;

(2)  information about what parts of beluga are used by Pangnirtung Inuit and for what
purposes;

(3)  detailed information about the proportion of live weight that is used for food and other
purposes (known as “edible weight”); and,

(4) nformation about what portions of edible weight are used for human consumption, dog
food, and other purposes.

2.1 Average Live Weight of Belugas Harvested

An estimate of the average live weight of belugas harvested by Pangnirtung Inuit should be
based upon a combination of baseline data regarding:

(1) the numbers of animals harvested per year by sex and age; and
(2) documented live weights for beluga of different age and gender classes.

The numbers of beluga harvested (shot and retrieved) by Pangnirtung Inuit for food purposes has
been documented since at least 1970. However, these hunt statistics do not include information
regarding the composition (numbers or percentages of amimals by age and sex) of the annual
harvest. According to the Pangnirtung HTO, hunters harvest beluga on an opportunistic basis,

** The food harvest is reported by Pangnirtung hunters to DFO’s Iqaluit Area office annually. For harvest data for
the period 1948-1987 see Strong, 1T, 1989, Reported Harvests of Narwhal, Beluga and Walrus in the Northwest
Temntorics, 1948-1987. Canadian Daa Repor: of Fisheries and Aguatic Sciences No. 734, Fisherics and Oceans
Canada. As well, harvest data was recorded in the Nunavut Harvest Study for the period June 1996/May 1997
through June 2000/May 2001.
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taking’ adults, juveniles and young of both sexes. There is no definite pattern on a year to year
basis.**

A review of the literature reveals two studies which have documented beluga food harvest
composition. Usher (2000) reported that the Inuvialuit Inuit beluga harvest is predominantly
adult animals (95%) with a male-female ratio of 70:30. DFO (2009) reported that the Nunavik
Inuit beluga harvest for the period 1993-2008 has been comprised of 52-59% older adults
(whites), 34-50% young beluga (grey/light grey), and 5-8% juveniles (dark greys). For the
period 1993 to 2004 the harvest included equal numbers of male and female beluga, however
during the period 2005-2008, the proportion of females harvested increased to 58.4%.

Based upon information from the Pangnirtung HTA indicating there is no specific age or gender
pattern or hunting preference, the Nunavik Inuit harvest composition is used as a proxy to
develop a picture of the age/sex composition of the Pangnirtung Inuit beluga harvest. Table A1l
presents an estimate of the composition of the Pangnirtung Cumberland Sound beluga harvest
(using the current harvest quota of 41 animals/year).

TABLE Al: Estimate of Pangnirtung Inuit Beluga Harvest Composition

DFO Rounded
Range™ | Towl™ | Male | Female | Male | Female | Toral
Age Class % Y% % # # #
Adult (Whites) 52-59% 53% 27% 27% 11 11 22
Young (Dark Grey) 34-50% 41% 21% 21% 8 9 %)
Juvenile(Grey/LightGrey) | 5-8% 6% 3% 3% I I 2
Total 100% 50% 50% 20 21 41

In the case of the Cumberland Sound beluga, the only live weight data specific to this population
is that adults (male and female combined) range from 800 to 1000 kgs. (DFQ, 2002). There are
no data regarding the live weights for young beluga (greys, light greys) or juveniles (dark greys)
by gender or age class.”’

A review of available literature indicates that live weight figures or ranges for adult beluga have
been reported for some Canadian beluga populations, however, live weight data specifically for
older adults (whites) young (grey/light grey) and juvenile (dark grey) beluga do not appear to be
reported. Therefore, in the absence of live weight data for different age/gender classes specific
to the Cumberland Sound population, more generalized information about beluga in Canada has
been utilized to model live weights for different age/gender classes.

** Personal Communication with Jevua Maniapik, Pangnirtung HTA, November 17, 2009,

:" Ranges provided by DFO (2003) concerning the Nunavik Inuit beluga harvest composition.

** Mid range of DFO data for cach age class totaled 104, therefore fi gures for cach age class adjusted and rounded to
c::;uzi 100%.

*" Beluga change color as they age. Juvenile beluga appear black/dark grey in their first year and gradually lighten
as they age. tumning white by the time they arc 4 to 5 vears of age (Banfield, 1974).



DFO* generally reports that adult beluga males across Canada range from 450-1000 kgs. and
adult females range from 250-700 kgs. For purposes of modeling it is assumed that these ranges
include all beluga aged 2 years and older, i.e. those that are grey/light grey to white. An average
live weight for older white beluga is assumed to be the mid-point in the upper half of the overall
range and the average live weight for young beluga is assumed to be the mid range in the lower
half of the overall range. For example, in the case of white male beluga, this mid point is
calculated as 863 kgs. (1000+450/2=725 mid-point in range > 1000+725/2=863 kgs. mid point in
upper half of range) and for young male beluga, the mid-point is calculated as 588 kgs.

(1000+450/2=725 mid-point in range > 725+450/2=588 mid-point in lower half of the lower
range).

As noted, the literature review did not identify any live weight information for juvenile beluga.
DFO? reports that by the time juvenile beluga reach the age of two years they are approximately
70% of the length of adults. For purposes of modeling, it has been assumed that there is a direct
correlation between length and weight, i.e. if juveniles are 70% the length of an adult then they
are also 70% of the weight of an adult. Since there is such 2 broad range in the reported weights
of adults, it has been assumed that juveniles are 70% of the weight calculated for young adults.
Table A2 below presents the estimated live weights for the different age/gender classes based
upon the data and assumptions described above.

TABLE A2: Estimated Live Weight of Cumberland Belugas by Age and Gender Class

Estimated Live Weights
for Cumberiand Sound
Belugas in General Belugas
Older Adults (Whites aged 4-5 years +): assumed they are the mid-point in the upper half of the total range.
Males Range 450-1000 kgs. 863 kgs. avg. 863 kgs.
Females Range 250-700 kgs. 588 kgs. avg, 388 kgs.
Young (Dark Greys aged 2 years): assumed they are the mid-point in the lower half of the total range.
Males Range 450-1000 kgs. 588 kgs.avg 588 kgs.
Females Range 250-700 kgs. 363 kgs. avg. 363 kgs.
Juveniles (Light Greys/Greys aged 2-4/5 years): assumed they arc 70% of the weight of the young age class,
Males 588 kgs x 70% =412 kgs. 412 kgs.
Females 363 kgs x70%=254 kgs. 254 kgs.

Based upon the estimates of the Pangnirtung harvest composition (Table Al) and the modeled
live weights (Table A2), the average live weight of beluga harvested in the Cumberland Sound
population by Pangnirtung hunters is estimated at 600 kgs. as illustrated in Table A3 below.

™ htip; www.dfo-mpo, ge.ca zoneunderwater_sous-marinbelugabeluga-eng hrm

“ hip: wiww . difo-mpe.ge.cazone/underw ater sous-marin ‘beluega beluga-ene htm




TABLE A3:
Estimated Unit Live Weight of Beluga Harvested from Cumberland Sound

Population
# Avg. Live Total Live | Average Live
Harvested/Year Weight (kgs.) Weight Weight per
Asuc/Gender Class {from Table A1) | (from Table A2) (kgs.) Beluga (kgs.}
Older Adults (Whites)
Male il 863 9,493
Female 11 388 6,468
Young {Dark Grey)
Male 8 588 4,704
Female 9 363 3267
Juveniles (Grey/Light Grey)
Male 1 412 412
Female 1 254 254 [24’5.98 kgsid]
animals} =
TOTAL 41 24,598 600

2.2 Parts of Beluga Utilized by Pangnirtung Inuit

Historically, most parts of beluga, except the head were used for food and equipment purposes.
The outer layers (outer dermis, skin and blubber) of the animal, known as muktuk (also muktag)
when eaten, as well as choice parts of the meat provided food for people. Blubber and organ
meats were fed to dogs. In the past, the stomach and skin were used to make equipment such as
whip handles and ropes, the blubber was used extensively to fuel the “Qulik” (stove), and finally

the bones were used in the winter as fox bait or eaten when no other meat was available
(Kilabuk, 1988).

In contemporary times, it is mostly the two outer layers, which combined are called muktuk, the
flippers, and choice meats that are utilized for human consumption. According to the
Pangnirtung HTA, about 50% of Pangnirtung families still eat the meat. The organs, meat and
some blubber are used to feed dogs.”’ This appears to be the norm amongst Nunavut Inuit,
where “older” people are said to continue to eat dried beluoa meat and those who still have dog
teams use the meat, including organs, and bones for feed.’

2.2.1_Muktuk

The edible parts of a beluga whale are illustrated below. The portion that is known as Muktuk
when eaten includes all of the two outermost layers (outer dermis and skin) and a small strip

¥ personal Communication with Jevua Maniapik, Pangnirtung HTA, November 17, 2009,
" Personal Communication with John Hicks, NTI Negotiator on November 3 and 187, 2009.
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from the blubber layer. The depth of the outer dermis and blubber layer varies according to the
age of the animal and the season.

Muktukincudes
: : ali of the outer
; -&‘ﬁx Sk % Y dermislayer, the
Skin {dark in color) skin, and a smail
. layerof biubber.

Biubber (white in color)

Notathat the
blubbercannot
be separated
from the skin
except through
boiling.

Meat

2.3 Edible Weight of Average Beluga Harvested

There are no data reported about the actual volume (kgs.) of food derived by Pangnirtung Inuit
from the beluga they harvest, nor are there data about the proportion (ratio, percentage) of edible
products to live weight. A number of studies concerning beluga edible weights were reviewed
and are summarized below.

Cameron and Weis (1993) in their study of contaminants in country foods consumed by the
Belcher Island Inuit community of Sanikiluaq utilized an average edible weight per beluga of
372 kgs. The report does not present data on the live weight of the animals harvested or indicate
a ratio of live weight to edible weight.

Friesen and Amold (1995) utilized an edible weight to live weight ratio of 70% and estimated the
edible weight of the average beluga harvested from the Beaufort Sea by Inuit for food purposes
was 280 kgs. The authors relied upon live weight data collected for adult males (1,075 kgs) and
females (675 kgs.) and made adjustments to account for juvenile or immature belugas also
harvested for food purposes. The authors used a conservative estimate of 400 kgs. live weight

per animal multiplied by 70% for an average edible weight of 280 kgs. (edible tissue excluding
skin, bone and other non-edible parts).

Usher (2000) recommended an edible weight of 335 kgs. This estimate was developed based
upon known information about the sex 2nd age composition of the Inuvialuit harvest (90% adults
and male:female ratio of 70:30), knowledge of the portions of beluga that are typically utilized
for human consumption only by Inuvialuit families (muktuk, flippers, flukes and selected cuts of
meat) and data on live weights for adults and Jjuveniles. Usher’s analysis suggests that edible
weight for human consumption purposes only 1s 40% of live weight.



Ashley (2002) investigated the literature concerning edible weight values for beluga. Based
upon a review of eleven studies, the author reported an edible weight range of between 106 and
481 kgs. per animal, with most of the studies reporting between 200 and 372 kgs. The author
indicates that the large range in edible weights is due to the fact that some of the studies
reviewed only included muktuk and oil, while other studies include the meat as well, or just the
meat portion. This report cites two studies which provided a breakdown on the percentage of
total edible weight into meat and muktuk products. Berger (1977) indicated that beluga meat
averages 32% and muktuk and oil averages 68% of total edible weight.*> A second study by

Ewan Cotterhill and Associates Inc. (1986) indicated that beluga meat averages 37% of total
edible weight and muktuk averages 63%. "

In summary, the literature on edible weights for beluga indicates:

° Edible weight as a percentage of live weight is in the range of 63% to 70% for human and
dog food combined, and 40% for human food only;

o Beluga yield edible weights in the range of 106-372 kgs., with most studies reporting a
range between 200-372 kgs.; and,

e The proportion of edible weight that is muktuk ranges between 63%-68% and the meat
portion ranges between 32% and 37%. The accuracy of these proportions is difficult to
discern due to the varying interpretations of what muktuk actually is. Most studies
appear to include the entire layer of blubber in their calculations. However. Nunavut
Inuit generally only eat the outer dermis, skin and % to 1 inch of the blubber.*

According to John Hicks, a Nunavut Inuit, the outer dermis, skin and blubber make up about 40-
45% of the live weight of a beluga, 20% of live weight is organs, 20% is loin meat, and the
balance (~20%) is bones and flippers. Of the portion of live weight that is dermis, skin and
blubber (i.e. 40-45%), about 30-35% of this is eaten as muktuk and some of the blubber is fed to
dogs.”® This would suggest that the edible weight (food for human and dog consumption) is
about 57% of live weight [muktuk (14%)™ + loin meat (20%) + organs (20%) + flippers (~3%)].
This estimate falls in the lower end of the range of edible weight to live weight ratios indicated in
the literature (63%-70%), however it is thought that some of the estimates in the literature
include all or a large portion of the blubber as muktuk.

For this SE analysis, it is assumed that the edible weight portion of an average beluga harvested
by Pangnirtung hunters from the Cumberland Sound population is 63% of live weight, i.e. the
low end of the range reported in the literature. Therefore, the average edible weight of beluga

- Berger, Thomas, R., Mr. Justice. 1977. Northern homeland northern frontier: the report of the Mackenzie Valley
Pipeline Inguiry: volume 2. Supply and Services Canada, Ottawa. Cited in Ashley, 2002.

" Ewan Cotternill & Associates Inc. 1986. Arctic compensation study. Prepared for Department of Indian Affairs
and Northern Development. June 1986. Cited in Ashley, 2002.

** Personal communications with John Hicks, November 18, 2009 and Jevua Maniapik, Pangnirung HTA.
November 17, 2009,

" Personal communication with John Hicks, November 18, 2009.

* Based on Mr. Hicks information that muksuk comprises 30-35% of the reported 40-45% live weight for the outer
dermis, skin and blubber combined, muktuk as a percentage of live weight, is cstimated at 14% of total live weight
(40+45/2=43 x 30%=13% and 40+45/2-43 x 35%=15% )



harvested by Pangnirtung hunters from the Cumberland Sound

kgs. (600 kgs. average animal live weight x 63%).

2.4_Edible Weights for Human and Dog Food Purposes

Based upon the literature and information provided by Nunavut Inuit contacted in the research,

the allocation of the averag
consumption is estimated at
edible weight estimate valye
live weight is used for hum
(2000). His work determined that edible w

total live weight.

170 kgs. and 208 kgs., res
of 170 kgs/animal for h
an consumption, a

population is estimated at 378

TABLE A4: EDIBLE WEIGHT OF AVERAGE BELUGA

¢/animal edible weight value (378 kgs.) to human and dog
pectively (see Table A4 below). The
uman consumption indicates that 44% of the
figure that is consistent with the work by Usher
eight for human food consumption was about 40% of

Human Consumption Dog Food
Edible
Weight Edible Weight (kgs.) % of % of
Proportions based upon a Total Edible Edible
by partof | Live Weight/Animal | w eight Kgs. Edible Weight | Kgs. Edible
animal 600 kgs. * 63% Consumed Weight consumed Weight
A B=A*378 kgs. C D=B*C E F=B*E
Outer Dermis &
Skin -Muktuk 1494/25% 378%25%=95 kgs. 100% 95 0% 0
Loin Meat &
Flippers 23%/40% 378%40%=151 kgs. 50% 75 50% 76
Organs, some
blubber 20%/35% 378*35%=132 kgs. 0% 0 100% 132
TOTALS | 57°%/100% 378 kgs., 170 208

Column B: Live weight (600 kgs.) x 63
“euts” of edible weight.
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Column A: Edible weight to live weight portions shown on left, and adjusted edible weight portions shown on right,
%o = 378 kgs./animal cdible weight multiplied by percentages of different
(65%) is blubber fed 10 dogs
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dogs (Column E).
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about five individuals who have dog teams in the communi by 8 Assuming each dog team owner
has an average of 10 dogs, it is estimated there are about 50 sled dogs. The total volume of
organs and meat available for dog feed equates to approximately 186 kgs/dog/ year or about 0.47

kgs/dog/day.” Both cross-checks indicate that the estimates of food product available are
reasonable.

3.0 VALUE OF BELUGA

Beluga muktuk, meat and blubber products are not available in the general wholesale or retail
market in Canada, nor are they formally marketed within the Hamlet of Pangnirtung. That is to
say, there is no established market or market value for beluga which can be drawn upon to
impute a monetary value of beluga as a food source. There is limited inter-community trade of
belugas in Pangnirtung, however it is very informal and prices asked are generally based upon
individual hunters attempting to cover some of their hunting costs.

The following discussion and analysis is based upon the use of a replacement cost approach for
assessing the economic value of beluga as a source of country food for Pangnirtung Inuit.

3.1 Substitute Products for Beluga Human Consumption

The replacement or substitution cost approach involves using the monetary value of a “like”
commodity that is available in the market as a proxy for the value of the commodity (in this case
beluga) that is not in the market. As Usher (1976) points out, identifying appropriate substitute
market commodities is complex and involves considering taste preferences, nutritional
equivalency, and the availability and local price of substitute commodities.

Apart from muktuk from other whale species (e.g. Narwhal), which also are not available in the
market place, a “like™ equivalent for beluga muktuk in terms of cultural preference likely does
not exist amongst domestically grown and marketed food products. Therefore this analysis

focuses exclusively on nutritional equivalency as a means of identifying appropriate substitute
products for beluga muktuk and meat.

As illustrated in Table AS, raw muktuk (as it is commonly eaten) has slightly higher protein and
slightly lower fat content than the comparison meat and fish products. The energy content
(kCalories) of raw muktuk is similar to the meat and fish products. Muktuk contains extremely

high levels of Retinol (Vitamin A) which are not found in beef or pork, and in much lower levels

angniriinu&SearchTvpe- Bugins&SearchPR=62& B1-All&Custom= Per capita/year calculation determined as
6,970 kgs/ycar divided into 1,240 people. Per capitaiweek calculation determined as 6,970 kgs/1,240 population/52
weeks.

™ Personal Communication with Jevua Maniapik, Pangnirtung HTA, November 17, 2609

* 8,528 kgs./50 dogs = 170 kgs.'dog/year divided by 365 days = 47 kgs/dogiday. The amount of blubber fed to
dogs is unknown,




01

yaaeasydwodpooyspuy/aodupsu-uummmys:

dsf3ua-xapuiaj-yuaseaad-as-oypoadaamsdny (4N) g JUALIINN] uRfpBU)
duy souaiagey prepums 40J asequiu( JUILIINY [RuopEN]

IR JIYI0 {7 10} 22n0g
oLy jo yuaunaudag sapmg panug axanog (1)

006'¢ 000°SP 0000 00T'1 60z 000°0 000°0 - 000°0 001'¥ 000°9¢ 009°€T dJur BYULUTIN
000709 | 0009 000°Z1 000°Z1 0008 | 0000 0000 000°Z01 | 000'LOE | 000610 000619 a VY Swajrainba
Alanow tounay
SULiv)IA
0090 0050 005°9¢ 006°01 3 00597 00881 005'9¢ 000°00Z 000°059 ol ESNTTITETEN
£r10 vZ0°0 9100 0100 LD | 9100 €100 9v0°0 050'0 900°0 0100 du UW asateduepy |
SH0'0 6E0°0 085C°0 SRO0 8E0°0 001'o 0Lo0 ELI0 00Z'0 0010 0900 A n) “1addo’y
ovTo 080°0 090 005°0 0990 | 0zk's 005°S 09LC 0068 00TL 000'% T uz aury
00069 000°0 000t 00019 000'1S | 000°6S 000°t9 000'8L | 60016 000°011 00006 i BN WNIpog
0000ZE | 000691 00006¢ | 00060¢ | 000252 | 000'FZE | 000R0E 000'¢8T 000°5Z¢ 000'1LE i N UINGSSEO|
000°SE 00071 000002 000992 000'tZC | 060'TOT 000°9L1 000°6EC | 000'C8S | 000'99] 000°SPI du d “snuatpdsouy
00021 00001 00067 000°0¢ 000'sT | 000'9Z 000°ZC 000°7Z 000°89 00002 000°€Z dw T wsaiF N |
00£°0 0600 00RO 0050 0680 | 0SS¢ 0L6'1 006'5C 000°LS 0590 007’1 Ju a4 ‘uol]
[ 000°€E | 000ER 000°Z1 0006 000°11 | 000°S 000'8 000°L 000°L 0009 000°p B [RRUTIETS)
SRy
00071y | 000°9F | 000THL [ O00COT | 000011 | 000R0Z | O0USRI O00'ILE | 0009SE | 000bST 000°E0¢ oY | TjEsy) Aisug
0pT0 0120 Ope'9 059°C 0591 0S89 0Lh 01 0050 00Z°S 005°s 00001 g R0
0£6'0 000 0r861 005°61 OrETe 0Z0'ct 01L°0Z 00592 * | 0002, 005V 000V d 01
0688 | opiLg 00589 | 000°LL OPeSL 0T1'65 008°L9 005'CL 00072 00589 000°19 d NSIOW
S04
OR8¢ L191 X 0tz 168 1261 0L19 0] 69LS 9915 LOLS ! # 20 pooy
14} npn npn u RIGLT BT ETHET
© | BT |FEE )| BEF | B2 (BEEZT| BBE | vt | wwa | | oww | wn
e | %z | 83| 8% | 35 |FFIL| Fug | e | wu
3 - £ | 5g | TL (8LEg| B3
& & = i 2§ |*g2Z =32
= E 32 g 2
= =4 ERF

(uonaod 31qips ja § g1 1ad SINRA ) SIINPold poo,]

Aqeaedito)) JyiQ puE BTN J0 sanju A JULINN 5V ATaVL,




in chicken and fish. Muktuk contains slightly more Retinol than found in a medium sized carrot.
Muktuk also contains a high level of Vitamin C which is not found at all in domestically raised
livestock and in low quantities in fish. One hundred grams of muktuk has about 80% of the
Vitamin C found in a fresh orange (100 grams). Thus, from a nutritional perspective, muktuk is a
high protein, low fat food source similar to beef, pork, chicken and fish, but with the additional
benefit of high sources of Retinol and Vitamin C. A meal of muktuk provides the nutritional
equivalent of a meal of meat/fish, a small orange and a medium sized carrot, 50 to speak.

For purposes of this analysis, it is proposed that a nutritional substitute for muktuk would include

a food basket of boneless, fat trimmed beef, pork and chicken cuts (similar protein and fat
content), and oranges and carrots (to account for Retinol and Vitamin C) as follows:

Nutrient Substitution Basket

33 kgs. beef |
33 kgs. pork | Similar protein, fat and calories

- .33 kgs. chicken |
Vg o inmiidle 1.0 kg carrots (similar Retinol values)

.80 kgs. oranges (1 kg. Muktuk has 80% of Vitamin C
content as | kg. of oranges

Beluga meat has similar protein characteristics as beef, pork and chicken and slightly higher
protein content than fish. Due to the much lower levels of fat in beluga meat, caloric content is
lower than beef, pork, salmon and char. As shown in Table AS, raw beluga meat is most similar
to chicken (breast, meat only) in terms of nutrient composition, with the exception that it also
contains significant levels of Retinol. For purposes of this analysis, it is proposed that a
nutritional substitute for beluga meat is chicken (breast, skin/bones removed). *®

3.2 Substitute Products for Beluga Used for Doz Feed

As discussed above, the beluga harvest provides Pangnirtung Inuit with a ready supply of dog
food. It was noted that portions of the blubber, organ meat and some of the less desirable cuts of
the meat are fed to dogs. It was also noted that they are an estimated 50 sled dogs (5 teams of an
average of 10 dogs each) which are fed beluga products.*' For purposes of this analysis, it will
be assumed that commercial dry dog feed is a suitable substitute for beluga biubber and meat.

Table A5 above indicates that raw beluga meat has 1110 kCal/kg (111 Kcal/100 grams)
comprised of approximately 1,060 kCal of protein (4 kCal/gram x 26.5 grams protein/100 grams
X 10) and 45 kCal of fat (9 kCal/gram x 0.50 grams fat/100 grams x 10). Data concerning the
nutrient content of beluga blubber is not available, therefore animal lard nutritional content is

¥ lams Dog Food. hup: www iams.com tams/premium-pet-foodlarge-breed-doe-fo

* There are likely many more dogs in Pangnirtung which are houschold pets. For the purposes of this analysis, it
has been assumed that beluga is largely used as feed by individuals who have dog weams.




used as a proxy. Animal lard has about 9 kCal/gram and therefore a kg. of blubber is estimated
to contain 9,000 kCal in fat (9 kCal/gram x 1000),.

A quick internet search for the nutrient content of commercial dog feed yielded the following
information from the Aimes website. lams ProActive Health Large Breed dog food contains
3,588 kCal per kg. of which 1,345 kCal comes from protein and fat (825 Kcal are from protein
and 520 kCal are from fat, balance comes from carbohydrates). +*

The above information suggests that about 1 kg. of beluga meat and 0528 kgs. of blubber
contains the same caloric content of protein and fat found in commercial dog feed. To meet the
same fat caloric content as commercial dog feed/kg., approximately 0.0528 kgs. of beluga
blubber (yields 475 kCal) would have to be added to the beluga meat, i.e. 1 kgs. beluga meat +
0528 kgs. beluga blubber provides a total of 1,585 kCal/kg (1 kgs. beluga meat = 1110 kCal
and .0528 kgs. beluga blubber provides 475 kCal).

For purposes of this analysis, it is proposed that a nutritional substitute for beluga meat and
blubber used as dog food is commercial dog as follows.

Nutrient Substitution

I kg. beluga meat + :
= 3 d s
052 kgs. blubber - I kg. commercial dog fee (adult large breed brands)

3.3 Monetary Values of Substitute Products

For this analysis, average Canadian reported prices for human food products identified as
substitutes for beluga, adjusted for hi gher prices in Pan gnirtung, are employed. Statistics Canada
Teports on average retail prices for an extensive list of food items on a monthly basis, with the
most recent data reported for September, 2009, * Based upon these prices, the substitute values
for beluga muktuk and beluga meat, for human consumption, are shown in Table A6.

 Canadian Nutrient File, htp: wcbnmd.hc-sc.==c,caf’cnf'-{cc'scn'insz-rmrtion.do‘.’lanu"-‘cnﬁ&id“46~1 Pork Lard,
Food Code 364,

' Jams Dog Food. htip: \m;w_,i.a_:ns.um';nggs’prcmium;ncl—fu_od-’!amc—_brccdﬁpg;j_'gggﬁp_@a_gj;_@j@nmﬂgg
" Statistics Canada, Catalogue 62-001-X 1 E. “Food and Other Sclected ltems, Average Retail Prices.”




TABLE A6: Average Retail Prices of Substitute Products for Beluga Consumed by Humans

MUKTUK REPLACEMENT VALUES BELUGA MEAT REPLACEMENT VALUES
Avcrage Average Retail
Substitute Food Retail Price Basket Adjusted Price Basket Adjusted
tems $Kg. Adjustments | Price/Kg. $/Kg. Adjustments Price/Kg.
Beef:
Round Steak $12.56
Sirloin Steak 516.55
Prime Rib Roast $21.82
Blade Roast $13.34
Stewing Beef | $9.83
Average Beef | $14.82 33% | 8489
Pork: Pork
Chops $9.60 33% $3.17
Chicken |  $634 |  33% | $2.09 $14.82% | 100% | slas2
Oranges $2.76 80% $2.21
Carrots $1.54 100% $1.54
Proxy Valuc of I Kg. spg | TP valestreg $14.82
Muktuk= PISReE
_Substimfion Value f:)fi kg. $27 80 Substitution Value 01?] kg. $27.80
Muktuk in Pangnirtung ($ price x 2) ; Beluga Mcat in Pangnirtung

The substitute values in Table A6 above are inflated by 2 factor of two to reflect higher retail
prices in Pangnirtung. According to Indian and Northern A ffairs Canada, the average cost of a
basket of perishable foods in Pangnirtung is twice the cost of the same basket in Ottawa. *

The final step in estimating net replacement values is to convert gross values to net values to
account for production costs associated with beluga harvesting activities. GSGislason and
Associates Ltd. (2003) assessed the gross monetary value of the edible portion of beluga

* Statistics Canada only reports a single blended price for all chicken prices.
chicken breasts (chosen nutrient equivalent for beluga meat),
chicken breast.

* Weekly cost of the Revised Northem Food Basket for a Family of Four, Baffin Region,
mac.ge co nthiforfe rars-eng asp A number of other sources indicate that food
mwice the average price across Canada. For example, Rogan (2003) reports the average cost of food in Nunavut is
double the cost in southern Canada and suggests that the purchasing power of a dollar in southern Canada costs
$2.01 in Pangnirtung. Statistics Canada (2007) reported that the average food expenditure by houschold i Canada
during 2007 was $7,305 and for Nunavut it was almost twice at $14.057.

Since there is no price specific to
the basket price for muktuk is used as a price for

2008. www.aine-
prices in Nunavut arc approximately




harvested by Inuvialuit Inuit using the replacement cost method and then adjusted this figure to a
net value by deducting 25% to account for the costs associated with harvesting (based upon the
work of Usher, 1976).%" For purposes of this SE analysis, net values are calculated as 75% of
gross replacement values.

The estimated gross and net replacement values of beluga used for human ceansumption for an
average beluga total $4,726 and $3,545, respectively, as shown in Table A7.

TABLE A7: Estimated Value of Single Beluga as Food for Human

Consumption
Kgs. Edible Substitute
Mcat/Beluga Price/Kg. Gross Value (8) | Net Value (%)
(from Table A4) i {from Table A6) Per Beluga Per Beluga
A B C=A*B D=C*75%
Mukruk 95 : $27.80 $2,641 $1,981
Meat 75 %’ $27.80 $ 2,085 $1,564 |
TOTAL 170 ' $4.726 $3,545

For this analysis, average reported internet
value of the beluga meat and blubber used
prices in Pangnirtung. The average retail price
the range of $34.99-$38.99/40 Ibs. b
341.72/40 Ibs. bag in Canadian dollars (using exchange rate o
[37.44+41.72/2=839.58/18.143 kgs/40 |
an estimate of the cost of this brand
Production costs are not ded

bs=82.18/kg]. Doubl
of dog food in
ucted as they are largely accou

prices for lams dog food are used as a
as d

TABLE A8: Estimated Value of Dog
Food Compenent of a Single Beluga

Value (5)
Kgs. Edible | Substitute Per
MeauBeluga | Price/Kg. Beluga
S0%!
Meas - $4.36 $907
Blubber 34"

proxy for the
og food, adjusted by a factor of two for higher
for lams Proactive Health Larg

¢ Breed Dogs is
ag (U.S. dollars).*®

This equates to about $37.44 to
f£$1.07), or an average of $2.18/kg.
ing this price to $4.36/kg. provides
Pangnirtung as shown in Table AS.
nted for in Table A7 above.

i From Table A4
" 0.052 kgs’kg blubber to meet fat content of
commercial dog feed.

** Usher, Peter J. “Evaluating Country Food in the Northern Native Economy™, Arcric Vol. 29 No 2: 106-120, 1976,
* www PetSmart.com: WWW sortprice.com
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APPENDIX B: Literature Findings on Non-Use/Passive Values

Analysis of Factors Influencing Non~Use/Pass§ve Values

At the Scoping Stage, it was proposed that the work of Rudd (2007) would be relied upon to
provide a perspective on what the range of non-use/passive values could be for Cumberland
Sound belugas under baseline and listing circumstances and to gain a better understanding of
how these values may impact the determination of net present value in a cost-benefit analysis.

Additionally, it was proposed that Rudd’s work would assist in assessing the accuracy of the
assumptions presented at the Scoping Stage. To gain a better understanding of some basic
characteristics of non-use/passive values in the context of a SARA listing and recovery initiatives
setting, it was indicated that Rudd’s work would be reviewed with a number of questions in
mind. Since the Scoping Stage a second relevant study done by Olar etal. (2007) has been

identified which pertains specifically to marine mammals. Where relevant, the findings of this
study are included in the discussion below.

Rudd (2007) conducted an internet-based survey in 2006 specifically designed to assess non-use
values and factors that influence WTP in context of SARA listing and recovery circumstances.
Specifically he set out to determine: (1) does WTP for aquatic species at risk vary amongst
different segments of Canadian society?; (2) What program attributes influence Canadian
citizens’ WTP for S4RA conservation mitiatives?; and (3) What is the proper geographic scope
of analysis for assessing passive use benefits of conservation for select regional aquatic species
at risk? He employed a s:azed—_?rcference valuation method to quantify WTP using a “choice
experiment” survey instrument.*® The survey involved Canadians from all parts of the country
however individuals from Atlantic Canada were deliberately over-sampled. A total of 3,983
individuals visited the survey website and 2,761 valid and complete surveys were assembled.
Rudd’s study focused on six aquatic species that were cither already listed under SARA or were
proposed at the time to be listed. Four of the species are found only on the Atlantic coast
(Atlantic salmon, Atlantic whitefish, North Atlantic right whale, and porbeagle shark), one on

both the Atlantic and Pacific coasts (leatherback turtle), and one only on the Pacific coast (white
Sturgeon).

Rudd’s study also examined how WTP was influenced by various factors, including:

e Whether the listing status of species in question would change as a consequence of the
listing and recovery program initiative. e.g. the species would retain an endangered
designation despite the listing, the species would be improved to threatened status;

e Whether the listing of the species was predicted to increase the population of the species
in question during the recovery period (e.g. by 50%, 100%. 200% )

¥ “Choice experiment” refers to survey questions being designed in a way that requires the survey participant select
a preferred choice from among supplied optians.



e The probability that the recovery of the species would be successful (i.e. 50%, 75% or
100% successful).

Ofar et.al. (2007) conducted a study similar to that of Rudd, which focused exclusively on three
marine species in the St. Lawrence Estuary (beluga, harbour seal and blue whale). The study
was designed to identify the tradeoffs that Canadians make between different conservation
program options including costs, with their choices implicitly revealing estimates of the
economic value Canadians place on marine mammal recovery in the St Lawrence Estuary and as
such provide measures of the economic benefits of species at risk recovery plans. This study
involved a survey sample of 2,006 Canadians; however, in order to examine regional differences,
the province of Quebec was over-sampled by 400 respondents. With the exception of reporting
on regional differences, the findings are reported for a data set representative of all Canadians

(comprised of 1,606 respondents, including a representative sample of 367 respondents from
Quebec).

Question #1: Are there differences in WTP among different segments (geographic, age, gender,
income, etc.) of the population?

Rudd™ organized the survey respondents in his study into seven segments or groups based upon
their responses. That is, the groups do not specifically reflect homogeneous traits such as age,
gender, geographic location, income, etc. Apart from two groups which had clusters of younger
people, the demographic characteristics of all the remaining groups are not evident. What the

Rudd report does indicate is that there are differences in WTP values among different segments
of society as illustrated below.

| Ranking Proportion
(Lowest to Highest Segment/Group | of Total
WTP Values) Group # Name Sample Characterization of Group
A group of younger than average
- ) Young and 16.5% respondents willing to pay for _
Frugal Tl conservation of any species, irrespective
) of anticipated recovery perfermance.
a group characterized as being open to all
forms of species conservation but needing
> Conditional 18.0% to know that the conservation effort
Slightly higher than Supporters : would result in more than trivial results
Group‘l Bas etk before rJuy arc willing to support and pay
similar WTP values for the initiatives,
) SARA Skeptics 6.3% a group including respondents somewhat
3 older than average who are WTP only for
specific programs.

* Unless otherwise referenced, the reference to Rudd's study pertaining to the discussion in Questions 1-8 is
“Valuation of the Social and Economic Benefits of Marine Resources.”™ hitp: “www swye mun. ca’research evpl’
Documents Canadian Parks Council (M2 ®02027 2007) pdf. It is noted that this report collapsed the 9

respondent catcgories to 7 calegorics.




rEnking ] Proportion

(Lowest to Highest Segment’Group | of Total
WTP Values) Group # Name Sample Characterization of Group
wir \'aLues ébom = v o a group with respondents younger than
grcatcrt o i 4 9008 Al Feke 23.9% | average, with a slightly higher proportion
and 3x greater than Spending of Quebec residents and French speakers
Ciroups 2 & 3. P
a group of respondents with significantly
WTP values slightly s No New Tax 6.3% higher incomes, who support conservation
higher than Group 4. Advocates =" | cfforts so long as it is done through
reallocation of existing tax dollars.
WTP values 10x greater a group most likely to include peopic
than Group | and about 6 Unconditional 20.8% from Atlantic Canada and lcast likely
45% higher than Group Supporters i from the Prairies, and including people
5. who are older, with higher incomes.
a group which included individuals who
indicaied they had or were planning to
WTP values similar to fish for salmon, and which were
Group 6, but highest 7 Atlantic 8.3% significantly older than the sample
values placed on fish Salmon Fishers (.3 average, yiclded the highest WTP values
species. for the three fish species addressed in the
study, but lower values for the other
species.

Olar et.al. (2007) reported “Older peopie tend to vote more favourably towards species recovery
programs relative to younger people and people with college and university diplomas are also
more likely to choose the proposed programs. Income also has a positive impact up to a certain
threshold (around 8$55,000/year/household) but once the threshold is passed it becomes
insignificant, suggesting that willingness to pay does not increase with income once households
cam more than $55,000/year.” They also reported that “... active participation in environmental
organizations does not have a significant impact on the willingness to recover marine species at
risk” and “.... Quebec respondents voted less favourably toward recovery of the St. Lawrence
Estuary marine mammals than Canadians from other provinces...” Finally, their study indicated
that women have a lower propensity to vote for species recovery programs than men.

Question #2: Is there a relationship between WTP and the species subject to recovery efforts, i.e.
are people WTP more/less dependin g upon the species being listed?

Rudd’s study found that the most significant factor influencing WTP values is the species under
consideration. All of the seven respondent groups in his study demonstrated they would be WTP
higher amounts for their preferred species than for their less preferred species. Among the six
species included in the survey, the total survey indicated the highest mean WPT value for
Atlantic salmon and the second highest WTP was for Atlantic Right whale (72% of mean WPT

for salmon). The remaining four species had WTP values that were less than 50% of the mean
WPT for salmon,

Importantly, WTP values differ among species, even when the species is identified as a preferred
species. For example, the respondent categories that identified leatherback turtle or Right whale




as their preferred species yielded mean WTP values lower than the respondent categories that
identified salmon as their preferred species.

Species preference and WTP values were also found to be influenced by the values of different
segments of society. For example, the respondent group that included salmon fishers yielded
the highest WTP value for salmon, indicating their WTP is higher for species that have some
recreational value. The respondent group identified as “unconditional supporters™ yielded high
WTP values for all species, whereas the groups identified as “SARA skeptics™ and “Young and
Frugal” yielded low WTP value for all species.

Rudd concluded that the economic value of benefits of conservation will run in the tens of
millions of dollars annually for relatively low profile aquatic species and into the range of
hundreds of millions of dollars annually for high profile aguatic species.

The Olar et.al. (2007) study found that Canadians were WTP a mean value 23% higher
(3107/household/year) to support a recovery program that only addressed beluga than a program
that only addressed habour seal recovery ($82/household/year). The authors’ Canada-wide
estimate of WTP for programs that would increase the St. Lawrence Estuary beluga population

to a point where it was downgraded from threatened to species of concern was in the order of
$123.7 million/year.

Question #3: s there a relationship between WTP and the probability of a successful recovery
program?

Rudd’s research found that WTP was influenced positively if the recovery program for the listed
species was predicted to have a high probability of success, regardless of the species in question.
All seven respondent groups indicated higher WTP for recovery programs that would have the
highest levels of success. Of all of the conservation program attributes, the probability of
program success was the most important factor influencing WTP. Probability of a successful
recovery program was the second highest factor influencing WTP, next to species preference.

Question =4: Does WTP change as the abundance of the species improves over the recovery
period?

Rudd’s study looked at variations in WTP where the species population recovery was indicated
at different levels (50% to 200% increase in population by end of recovery period). The degree
of population increase under the recovery period was not identified as a major (statistically
significant) influencing factor for WTP across the entire sample, although the mean WTP for
increases in population abundance was higher if the population would increase by 200% than the

lowest range (50%). Olar et.al. (2007) reported that people are WTP more for programs that
contribute to greater increases in marine mammal populations.



Question #5; Is there a relationship between WTP and the listing category (endangered,
threatened, special concern), €.g. are people WTP more/less for Tecovery programs
for species listed as endangered versus threatened?

Rudd’s study only considered species that were listed or proposed to be listed as endangered. He
did however look at variations in WTP where as a consequence of the listing and recovery
program the status of the target species would remain the same or would be upgraded to a less
serious designation (e.g. improved to threatened status). A change in listing status was not
identified as a major (statistically significant) influencing factor for WTP across the entire
sample, although WTP for an upgrade in listing status was higher if the species improved from
threatened to endangered. This suggests that the status of the species at the time of listing may
not be a significant factor in WTP.

Olar et.al. (2007:34) found that WTP is highest for improvements that result in a species risk
status being downgraded (e.g. from threatened to special concern), but WTP extra for additional
improvements that result in delisting to “not at risk™ are not significant. The report concludes
that “Canadians want to make sure that species are not “threatened”, but they are not willing to
pay a great deal more to move them beyond that level to the “not at risk™ status.”

Question #6: [s there a relationship between WTP and recovery time, i.e. are people WTP more
annually for a program that results in recovery of the species in fewer years?

This issue was not addressed in either the Rudd or Olar et.al. studies, although in the latter study

the survey respondents were aware that the recovery period for the various recovery programs
was 50 years.

Question #7: Are there differences in WTP ifa recovery program is directed at a species that is
designated as threatened in several geographic regions, but the recovery effort is
targeted to one region only?

Neither the Rudd nor Olar et.al. studies specifically addressed this question. Olar et.al. reported
that about 78% of respondents were concemned about the marine mammals at risk in the St.

Lawrence Estuary, while the percentage was almost the same (76.5%) for those concerned about
marine mammals at risk elsewhere in Canada.

uestion #8: Are there differences in WTP if the funds to cover recovery programs are derived
from a reallocation of existing tax revenue versus introduction of additional taxes?

Rudd’s study examined differences in WTP depending upon whether recovery costs were based
upon a reallocation of existing tax dollars or through the institution of new taxes. He found that
only one respondent group (SARA skeptics) was indifferent about the funding mechanism and
the balance of the survey participants expressed higher WTP values if the recovery of the species
was funded through reallocation of existing tax dollars.



