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ABSTRACT

The Alaska wild salmon industry has been in economic turmoil for many years. 

Plagued by increased production of farmed salmon, wholesale and ex-vessel prices for 

nearly all Alaska wild salmon species and products are at all time lows. The incentive to 

harvest the flesh of the lower-valued wild salmon species, such as the Alaskan pink and 

chum salmon, have led to discard problems. There are no seafood products currently 

made from the late season roe-stripped carcasses and the meat cannot be readily sold due 

to its perceived poor quality. The fishers and the processors are now faced with a problem 

of selling wild salmon products of little economic value. This study reports on an effort to 

investigate a potential Chinese market for Alaskan salmon protein concentrate (a powder 

product derived from Alaskan wild pink and Chum salmon). Personal surveys of Chinese 

consumers were conducted in five Chinese cities (Beijing, Tianjin, Baoding, 

Shijianzhuang, and Wangdu) to determine if this newly developed product would be 

valued by Chinese consumers. The relative important characteristics of wild salmon 

protein concentrate made from pink and chum salmon are compared to the existing 

protein concentrate consumed in China, made from Chinese grass carp, utilizing conjoint 

analyses.
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1 INTRODUCTION

1.1 The Problem

Alaska is the world’s largest producer of wild salmon. But the role of Alaska in 

the world salmon market has changed dramatically over the last two decades largely due 

to farmed salmon starting to erode the Alaska salmon market share driving down ex

vessel and wholesale prices and revenues. In the world’s largest salmon markets: Japan, 

Europe and the United States, farmed salmon from Norway, Chile, the United Kingdom, 

and other counties compete with Alaska wild salmon capture fisheries ultimately exerting 

substantial downward pressure on processing and ex-vessel prices (Herrmann 1994 and 

2002). Because of the substantial salmon production of wild and farmed salmon, many 

processors, fishermen, and Alaska communities that rely on the economic health of the 

Alaska wild salmon fisheries, are struggling to keep afloat. This is acutely true of the 

low-valued species, such as pink and chum salmon, where in some cases the cost of 

processing traditional products exceeds the value of the end products.

Most sectors of Alaska’s wild salmon industry are currently in crisis. “Many 

individual fishermen, processing workers and others in fishery support businesses will 

lose their livelihoods in the next few years if aggressive action is not taken immediately 

to ensure Alaskan fishery industries remain competitive and profitable.” (Juneau 

Economic Development Council, p.2.).

“The economic problems of today’s Alaska salmon industry are extensive and not 

likely to improve anytime soon. The basic problem stems from dwindling salmon prices 

and revenues and extensive overcapitalization. On the revenue side, portions of the

1



problem (low prices and low revenues) lie with salmon and trout farming, periodic 

unfavorable exchange rates, poor economic conditions in salmon consuming countries, 

fluctuating run sizes, and increased Russian salmon harvests” (Herrmann 2002, p.2).

To meet this crisis the Alaska State Legislature has organized a Joint Legislative 

Salmon Industry Task Force chaired by Alaska legislator Ben Stevens. Within this task 

force is a Marketing Subcommittee, which is chaired by State Senators Gary Stevens and 

Kim Elton. “The goal of the Legislative Salmon Industry Task Force is to evaluate the 

State of Alaska's statutory framework for Alaska's wild salmon industry as well as current 

industry practices and to make recommendations for statutory, regulatory and structural 

changes that will improve the industry while recognizing Alaska's coastal economy”

(Alaska State Legislature 2004).

It is clear that traditional Alaska salmon markets and product forms can no longer 

support the healthy revenues and profits of the past. Promising new markets and potential 

product forms must be examined. Seeking new product forms for low-valued pink and 

chum salmon, and searching for new world markets, may be one factor necessary to 

financially save the Alaska wild salmon industry.

This thesis is aimed at investigating the potential of developing a new market in 

China for a new product -  salmon protein concentrate -  made from Alaska chum and 

pink salmon. There is an existing fish protein market in China, used to supplement 

children’s protein, made from domestically aquaculture grass carp, which is used in the 

hope that it will increase the health of Chinese children. We designed the Alaska wild 

salmon protein concentrate to investigate the possibility that Chinese consumers might
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accept this product. Since Alaska pink and chum salmon has a higher protein level than 

carp we designed a taste test to investigate whether this feature, combined with other 

attributes of wild salmon protein powder, might lead to a favorable position of this 

product. If so, the commercial use of relatively inexpensive Alaska pink and chum 

salmon might be further investigated as a good resource for producing fish protein 

concentrate for the Chinese market.

1.2 The Alaska wild Salmon Protein Concentrate Products

Fish protein concentrate is any stable fish preparation, intended for human 

consumption, in which the protein is more concentrated than in the original fish. High 

quality fish protein concentrate has proved to be a good supplement used to help increase 

the weight and height of children. A study on the function of fish protein concentrate on 

144 pre-school children was conducted in Ghanaian by the Institute of Nutrition, 

University of Bergen. It showed that after seven weeks of once daily supplementary 

feeding, there were significant increases in the weight and height of the children (Awusu 

2001).

Alaskan wild salmon protein concentrate is a newly developed product for this 

project, which might be used as a protein supplement for children under six years of age. 

Dr. Charles Crapo, at the Fishery Industrial Technology Center in Kodiak, produced the 

salmon protein powder samples for the Chinese survey. Alaska salmon fish protein 

powder was made from the lower-valued salmon species: early run pink salmon, late run 

pink salmon and chum salmon. The early-run pink salmon was harvested in late July and 

the late-run pink and chum salmon were harvested in mid-August 2003. Harvested
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salmon were processed within 12 hours of landings. A processing technique called the 

Very Low Temperature (VLT) method was used. The VLT method employs the latest 

technology and is efficient for maintaining the high protein and original taste, as well as 

the moisture level, of the products. The raw material was dried for about 12 to 14 hours at 

90F and was finished off at 120F for approximately one hour. The material was then 

ground through an Urschel grinder at 0.060 inch before vacuum package. The care of the 

salmon on the fishing vessel was at least equal to that given to fish for ordinary 

consumption; the salmon was normally stored in ice immediately after capture, and the 

processing was conducted within 12 hours of landings. During processing, the salmon 

flesh was partly de-boned, refined and dried to a fine powder. The timely processing 

ensured the high quality of the Alaska salmon protein powder products, which were sent 

to China as part of this taste test. The vacuum packed sealed sample packages for the 

survey, were kept frozen by the researchers until they were mailed to China.

According to Food and Agricultural Organization of the United Nations, fish 

protein concentrate with over 65% of protein composition could be used in human food 

supplements for nutritional purposes (Windsor 2001). Our wild salmon protein powder 

contains all of the nutrients and wholesomeness of the original fish with low moisture and 

low fat. The analysis report from the Fishery Industrial Technology Center compared 

nutrition of Alaska wild salmon protein and Chinese Carp protein, which indicated that 

the Chinese carp protein had a noticeable lower average protein content (55.5%) than the 

six types of Alaska salmon protein (Table 1.1). Information from Shanghai Children’s 

Nutritional Food Research Center showed that even though there are no strict regulations

4



on the minimum protein percentage of fish protein to be used on children’s food 

supplement in China, normally, above 45% protein composition was accepted to be 

appropriate and thus the production of carp protein was permitted by the local 

government (Qingjie, Tian, telephone meeting).

Table 1-1 shows that Alaska Chum product and the two types of flesh-only pink 

product has the highest protein content of around 80%. The two types of pink flesh mixed 

with bone and skin products have somewhat lower protein contents of about 70%. Carp 

powder has the lowest protein content of 55.5%, which is dramatically lower than the six 

kinds of Alaska salmon products.
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Table 1-1: Nutritional Analysis of Alaska Wild Salmon Protein and Chinese Carp 

Protein for the Chinese Survey, 2003.

Protein content vs. 
Species

Average
Protein

Average
Fat

Average
Moisture

Average
Salt

Early Run Pink 
flesh only 79.30% 18.10% 5.30% 0.52%

Early run pink 
with bone and skin

68.90% 15.60% 8.30% 0.64%

Late Run Pink 
flesh only 81.60% 16.07% 6.73% 0.73%

Late Run Pink with 
bone and skin 72.00% 18.85% 6.86% 0.69%

Chum flesh only 81.92% 14.70% 4.60% 0.48%

Chum with bone 
and skin 81.30% 9.16% 6.69% 0.68%

Grass carp 55.50% 13.30% 1.83% 0.52%

The range of the average fat contents across salmon products was 9.16% to 

18.85%. The mixed late run pink protein and flesh-only early run pink salmon protein 

have the highest average fat content of over 18% and the mixed chum salmon product has 

the lowest average fat content of 9.16%. The analysis also shows that Chinese carp has 

the lowest moisture content of 1.83% and mixed early run pink salmon product has the 

highest moisture content of 8.3%. Focus group discussion said that moisture content 

might affect the desirability of the product especially when the product form is powder. 

Parents might consider buying higher moisture protein because it would make it easier 

for children to digest. The salt content for all of the nine products was noticeably low



(<0.69%). The factor salt content was removed from the original survey, after the focus 

groups discussions, because of the nature of this low average salt content of all the 

products.

Since Alaska pink and chum salmon had a higher protein level than carp, a taste 

test was designed to investigate whether this feature, combined with other attributes of 

salmon protein powder, might lead to a favorable position of this product. If so, the 

commercial use of relatively inexpensive Alaska pink and chum salmon might be further 

investigated as a good resource for producing fish protein concentrate for the Chinese 

market.

1.3 Objectives

Alaska wild salmon protein concentrate is a new product, which might be used as 

a protein supplement for children under six years of age. The Chinese taste test study was 

designed to solicit Chinese consumer’s preferences on the following attributes 

(characteristics) of the Alaska wild salmon protein products: product species, product 

content, product form, taste, fat content, protein content, moisture content, and price. The 

choice of attributes and attribute levels was based on a prior knowledge of the Chinese 

baby food supplement market, a preliminary research of the existing fish protein 

concentrate producers in China, and suggestions obtained from a focus group of Chinese 

parents who had children under six-years old. Additionally, salt content and product color 

were originally designated as potential attributes to be tested but were ruled out once 

extensive focus groups for Chinese children living in Fairbanks were conducted.
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Four differing levels of fish species were examined: early-run pink (EPink), late 

run-pink (LPink), chum salmon (Chum) and Chinese grass carp (Carp). For the salmon 

species, the salmon protein was either made from flesh-only or a mix of flesh, skin and 

bones. Package form included powder or tablet. Salmon powder was either packaged as 

produced (natural taste) or sweetened with powdered sugar (at 15% of the final product). 

Questions pertaining to the fat, protein, and moisture content specified high and low 

levels. The prices of the products ranged from 20 Chinese Yuan (approximately $2.42) 

per 50g to 36 Chinese Yuan (approximately $4.35/50g). The prices were established by 

referring to the commercial Chinese grass carp prices. By comparing the above salmon 

concentrate attributes with those of the domestic commercial carp protein product, the 

respondents were asked to rank and rate the sample products and provide information on 

whether or not they were willing to purchase their most desirable fish protein powder 

concentrate. Marketing survey methods were employed in the designing of the 

questionnaire. Literature review and focus group taste tests provided sufficient 

information for the preparation of the survey. Focus group experiments for translation 

and pre-testing of the questionnaire were administrated to ensure a clear understanding of 

the questions.

Two hundred and fifty Chinese parents were interviewed by the method of 

convenience sampling and snowball sampling. Conjoint Analysis experimental design 

method was applied to construct the model. Self-explicated utility technique was also 

employed to gather additional information on the most important attributes affecting
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consumer purchase. Detailed information concerning consumers’ preferences was 

obtained through the open-ended questions.
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2 BACKGROUND

2.1 Surveyed Chinese consumers’ preference on Alaska wild salmon products

Traditionally and culturally, the various types of soybean foods play the most 

important role in Chinese people’s protein consumption. Soybean, along with protein 

formula, is also a very important source of baby protein supplement for Chinese children.

With the growing consumer importance of younger generations, consumer trends 

has been changed and young parents start looking for higher-valued products for their 

babies and young children. One reason for this new trend is based on the “ one couple, 

one child ” policy. Chinese couples are only allowed one child and the health concern of 

the only child is of the highest concern for the family. “In most families, the child’s 

consumption [expenditure] is higher than the average per-capita consumption of the 

family. Especially for those families with an only child, it has become a salient 

characteristic that the family’s consumption model is child-oriented” (Guan Ying, 2003 

PP 374). Chinese family’ budget on child’s foods, especially on nutritional foods, was 

increased rapidly within the past few years (Lingling He, 1998, Yi Cheng, 2001).

Moreover, improved living conditions and rapidly increasing income make it 

possible for the young generations to search for foreign brands of food supplements for 

their children. In the ten-year period from 1990 to 1999, expenditures on Chinese 

children’s consumption has increased dramatically in proportion to family income (Guan 

Ying, 2003). Foreign food brands, such as Heinz baby dishes and Danone yogurt, are 

popular brands among young Chinese mothers.
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In affluence cities of China, such as Beijing and Tianjin, children’s food products 

that possess scientifically documented nutritional benefits have become popular and are 

appeal to devoted Chinese young parents (Scarry, 1997). Juice and milk are commonly be 

added to children’s breakfast and between- meal snacks in these wealthy regions. Alaska 

salmon protein concentrate might be easily mixed with juice and milk to feed enfant and 

young children. For children who prefer the taste of fish powder, as many of the children 

we interviewed during the survey, fish powder might be eat directly or just stir with 

water.

The surveyed Chinese parents also suggested simmering the salmon power with 

rice or noodle soup to help enhance children’s protein digestion in the Chinese lower 

income regions. The traditional way of feeding children with plain rice or noodle soup in 

these regions have caused many of the children to lack of sufficient protein in their diets. 

The problem is especially significant for children over two years of age. The 1992 WHO 

global database showed that protein-energy malnutrition leads to over 10% of the 

children in China being under-weight (Onis et al. 1992). The 2003 worldwide human 

development indicator showed that 21% of Chinese children under five years of age 

ranged from being moderately to severely underweight (United Nations Development 

Program, 2003). Adding salmon protein to the traditional dishes may be an efficient way 

to improve protein intake of Chinese children.

A questionnaire was designed and the survey was conducted in China Beijing, 

Tianjing, Shijiazhuang, Baoding and Wangdu County in December 2003. Fifty 

participants from each survey regions were randomly selected to file out the survey. The
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purpose of this Chinese survey on Alaska salmon protein concentrate product was to 

solicit the potential consumers opinions on the consumer desirability of the newly 

introduced Alaska wild salmon protein concentrate.

One question, following the taste test, pertained to the ranking of five product 

cards and whether or not the consumer would buy the most desired product was list 

below:

Please rank each of the product above (A, B, C, D, and E) in order of how 

you like the product.

Liked the best:_____ _____________

Second best:_______ _____________

Third best:________ _____________

Fourth best:_______ _____________

Liked the least: _____________

I would purchase (the liked the best product)_______

I would not purchase (the liked the best product)________

The percent of participants who chose each particular fish product (any product 

form) as their most desired product is shown in Table 2-1.
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Table 2-1: Percentage of Surveyed Consumers Indicated the Following Species to be 

their Most Desired Product.

City Beijing Tianjin Shijiazhang Baoding Wangdu Overall

Early-run Pink 40.0% 58.0% 52.0% 36.0% 62.0% 49.6%

Chum 28.0% 28.0% 32.0% 34.0% 16.0% 27.6%

Late-run Pink 20.0% 10.0% 8% 20.0% 6.0% 12.8%

Grass Carp 12.0% 4.0% 8.0% 6.0% 16.0% 9.2%

From the five cards that presented varying products presented to each surveyed 

consumer, when the most desired product was chosen the Alaska salmon was chosen far 

more often than the existing commercial grass carp product. Overall, Alaska wild salmon 

was chosen, as the most desired product by 90.8% of the participants. Approximately 

half of the participants chose the early-run pink salmon as the most desired species 

followed by approximately a quarter choosing chum salmon.

Table 2-2 gives the statistics (out the Chinese consumers that chose Alaska 

salmon as their most favored product) for whether they would buy the Alaska salmon 

product or not.



Table 2-2: Percentage of the Survey Respondents that Chose Alaska Salmon as the Most 

Favored Product Indicated that They Would Buy the Product.
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City Beijing Tianjin Shijiazhang Baoding Wangdu Overall

Buy 73% 94% 72% 64% 48% 71%

Not buy 27% 6% 28% 36% 52% 29%

From table 2-2 we can see that for the 90.8% of surveyed Chinese consumers that 

indicated that wild salmon was their most favored product that over 70 percent of all the 

surveyed Chinese consumers said that they would buy it. Of these five areas, Tianjin has 

the highest rate of 94%. Even though surveyed consumers in Wangdu County has the rate 

as low as 48%, the overall rate of the five survey regions reaches 71%.

Also asked was the open-ended question as follows:

For the “liked the best” product, if you would not purchase, why would you 

not purchase?

Since this is an open-ended question, the answer to this question covered many 

aspects on each consumer’s personal point of views. We categorized four broad reasons 

that may cause a Chinese consumer to not purchase Alaska wild salmon products. These 

four reasons include: the concern over price; taste; nutrition; and concerns on the brands 

of salmon products.

Table 2-3 listed the above four common concerns and their importance in 

explaining why the 29 percent of the Chinese survey respondents, who indicated that 

salmon product was their most desired fish protein concentrate product, would most 

likely not purchase this product.



Table 2-3: Common Reasons for the Survey Respondents Who Will Not Purchase 

Alaska Wild Salmon Products.
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City Price Taste
Nutritional
Concerns

Do not trust 
the brand

Beijing 51.0% 23.0% 13.0% 13.0%
m • • •Tianjin 49.0% 15.0% 22.0% 15.0%

Shijiazhuang 44.0% 12.0% 16.0% 28.0%

Baoding 48.0% 20.0% 9.0% 23.0%
Wangdu 49.0% 17.0% 10.0% 24.0%

For the 29 percent of the participants who would not buy the salmon product even 

when they ranked it the best product from the open-ended questions, price was the most 

influential factor. Approximately 50% of survey participants in each of the surveyed 

regions not buying salmon protein indicated that high price was the primary reason that 

would cause them did not rank the salmon product the highest or would not buy it. For 

example, 49% of consumers in Wangdu County complained that the price is too high for 

this low-income region. Some survey takers in this region suggested that price under 

$1.20/50gram was acceptable. As price was established by referring to the commercial 

carp protein, it can be seen here that high price is also one reason that foil Chinese 

consumers from buying Chinese carp protein.

Some consumers were not satisfied with the taste of the salmon products. 23% of 

surveyed consumers from those who would not buy the salmon product in Beijing and 

20% of those in Baoding indicated that the taste of salmon products was too fishy. These 

consumers also suggested adding other flavors, such as fruit flavor, vegetable flavor or 

chocolate flavor, to lesson the fishy taste. Chinese respondents were also concerned about



nutritional factors of salmon powder. Twenty-two percent of respondents in Tianjin and 

16% of respondents in Shijiazhuang indicated that they would not buy a new product 

before they completely understand the nutritional component. A consumer from Tianjin 

said “I consider price, nutritional factor, and taste of the protein product before I make 

purchasing decision” (Consumer 193).

Some survey participants believe that a trusted brand name means good quality. 

Based on this concern, 28% surveyed consumers from Shijiazhuang, 24% of those from 

Wangdu who would not buy the wild salmon product indicated that they did not trust the 

Alaska salmon protein brand. For example, a consumer from Shijiazhuang said “I have 

six concerns: first, whether the processing method is scientific; second, whether the raw 

material is free of chemical; third, whether the taste is preferable; forth, how is the 

packing of the protein; fifth, how is the price; six, whether the brand is trustworthy or 

not” (Chinese consumer number 27).

2.2 Social Economic Information about Potential Chinese Consumers

In order to get a rough idea of how Chinese parents budget for their children’s 

food supplement, a survey question was designed to obtain the related information. Table 

2-4 presents the monthly budgets on children’s food supplement for the five survey 

regions: Beijing, Tianjin, Shijiazhuang, Baoding and Wangdu County. The information 

was attained from Section C of the survey, the question read:
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What is your monthly budget on your baby’s supplement (budget not include 

milk and egg expenditure) (in Chinese Yuan) ?

a) Less than 100

b) 100 - 200

c) 200 - 300

d) More than 300

We use the exchange rate, 1 USD=8.27 Chinese Yuan, which was prominent, 

during the Chinese survey to convert Chinese Yuan into USD.

a) Less than $12

b) $12-$24

c) $24-$36

d) More than 36

Table 2-4: Monthly Budget on Children's Supplement (in U.S. $) for Five Survey 

Regions. (Percentage)
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City Beijing Tianjin Shijiazhuang Baoding Wangdu

Less than $12 22% 32% 62% 58% 76%

$12-$24 48% 50% 28% 32% 22%

$24 -$36 20% 16% 6% 4% 2%

More than $36 10% 2% 4% 2% 0%

The focus group suggested that milk, egg and other daily meal budget should not 

be included in the budget for children’s food supplement, thus it was pre-defmed that 

consumers should not include monthly expenditure of milk and egg when they calculated



their monthly budget for children’s supplements. Directions were given that only 

expenditures on nutritional supplements, such as calcium supplement, vitamin 

supplement, should be included. The design of the four categories, and the scope of each 

category, was finalized after consulting focus group members and they mirrored the same 

type of figures released by China National Working Committee on Children and Women.

Table 2-4 shows that surveyed consumers in Beijing and Tianjin have 

approximately the same monthly expenditure on children’s food supplement. Forty-eight 

percent surveyed consumers from Beijing and 50% from Tianjin had a budget on 

children’s food supplement between $12 and $24 per month. But more surveyed 

consumers (over 10%) in Beijing would like to budget as high as over $36 on children’s 

foods than do those in Tianjin.

Surveyed consumers’ budget on children’s supplement was roughly equal in 

Shijiazhuang and Baoding. Twenty eight percent consumer in Shijiazhuang and 32% in 

Baoding had a budget between $12 and $24. By comparing with Beijing and Tianjin, 

more people from Shijiazhang and Baoding chosen the lowest category of less than $12.

Since Wangdu is a small county where surveyed consumers’ monthly income was 

relatively low, the monthly budget on children’s food supplement was also relatively low 

in contrast to the other four cities. Only 11 people (22%) from this region chose the 

second category ($12-$24) for this budget. Most people have a relatively small budget of 

less than $12 on monthly children’s food supplements.
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Information on surveyed consumers’ monthly food budget and household 

monthly income was also in interest to get an overall idea of consumer’s purchasing 

capability. The survey questions were asked to seek the related information:

What is your total monthly food budget (in Yuan)?
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Chinese Yuan U.S. $

1) Less than 500 1) Less than $60

2) 500 -800 2) $60 -$97

3) 8 0 0 - 1100 3) $97-$133

4) 1100-1400 4) $133-$169

5) More than 1400 5) More than $169

The design of categories and scope of each category was adopted from a 

marketing research survey on Chinese consumers’ attitude toward foreign brands. Tables 

2-5 and 2-6 show information obtained from the survey:

Table 2-5: Surveyed Consumers’ Household Totally Monthly Income (After Taxes) in 

2002.

Budget Beijing Tianjin Shijiazhuang Baoding Wangdu

Less than $121 0% 4% 8% 10% 74%

$121-$242 20% 4% 42% 28% 18%

$242-$363 12% 18% 32% 44% 2%

$363-$483 16% 30% 10% 10% 4%

$483 -$604 28% 26% 8% 4% 0%

$604 - $725 6% 6% 0% 0% 0%

More than $725 18% 12% 0% 0% 2%



From table 2-5, we find that approximately thirty percent of survey respondents in 

Beijing and Tianjin have a monthly income that falls in a middle category of between 

$483 and $604. Thirty percent surveyed consumers in Tianjin have an income between 

$363-$483, while less people (16%) in Beijing have an income that falls in this category. 

The surveyed consumers in Beijing that had high income (over $725/month) was 18% 

which is the highest in all the five regions, followed by Tianjin of 12% and Wangdu of 

2%. None of those consumers in Shijiazhuang and Wangdu had high income. The trend 

for Beijing and Tianjin is that around fifty consumers had a monthly income between 

$363 and $604. Consumers’ monthly income for Shijiazhuang and Baoding are almost 

identical: 74% of those from Shijiazhuang and 72% from Baoding had an income 

between $121 and $363, although within this range, more people from Shijiazhuang had 

a lower income which was below $242 (42%) and more people in Baoding had a higher 

income which was over $242 (44%). None of the consumers in these two cities had a 

high monthly income of over $604.

Seventy-four percent of consumers from Wangdu County centered at the low 

income category (less than $121). Eighteen percent had a higher income of between 

$121 and $242. Compared with the other four cities, income level of Wangdu County 

was relative low.
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Which of the following categories best describes your household’s total 

monthly income after taxes in 2002 (in Yuan)?

Chinese Yuan U.S. $

1) Under 1000 1) Under $121

2) 1,000-2,000 2) $121- $242

3) 2000 -3,000 3) $ 242 - $363

4) 3000 -4,000 4) $ 363 - $483

5) 4000 - 5,000 5) $ 483 - $ 604

6) 5000 -6,000 6) $ 604 - $725

7) Over 6,000 7) Over $ 725

Based on high household income, approximately 70% of consumers from Beijing 

and Tianjin had a high monthly food budget between $60 and $133. Tianjin consumers 

had an even higher food budget than those from Beijing. Fifty percent consumers from 

this city spent more than $97 per monthly on food. Also, as high as 14% of those 

surveyed consumers from Beijing had a high expenditure of over $169 per month on 

food. Conclusions also drawn from table 2-6 that less than 8% of people from Beijing and 

Tianjin had a low monthly budget of less than $60 on food budget.



Table 2-6: Surveyed Respondents’ Monthly Food Budget of the Five Survey Regions in 

Year 2002.
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Budget Beijing Tianjin Shijiazhuang Baoding Wangdu

Less than $60 8% 6% 32% 18% 84%

$60-$97 26% 26% 38% 42% 12%

$97-$133 36% 50% 24% 26% 0%

$133 - $169 16% 10% 2% 10% 4%
More than 

$169 14% 8% 4% 0% 0%

Limited from lower income, surveyed consumers from Shijiazhuang and Baoding 

had a slightly lower monthly food budget. Even though over 60% of consumers from 

Shijiazhuang and Baoding had a budget between $60 and $133, many more consumers in 

these two cities had a budget of less than $60. A great majority of surveyed respondents 

from Wangdu County had the lowest monthly food budget of less than $60. None of the 

fifty respondents had a food budget of over $169.

Information on children’s age and gender were also obtained from the following 

question:

What is your child’s age today?

Years________  Months___________

Is your child (circle answer)

Male Female

Table 2-7 presents the average age and gender of surveyed Chinese children in the 

five regions. Participants in Baoding had the highest mean age of 4.1. Those in Beijing



and Wangdu had a lower mean age of 3.7 and 3.5 respectively. Tianjin and Shijiazhuang 

consumers had the lowest mean age among the five cities.

Table 2-7: Average Age of Children for Surveyed Respondents.
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Beijing Tianjin Shijiazhuang Baoding Wangdu
Child’s Age 3.68 3.24 3.27 4.13 3.46

Percentage of 
Male 50% 62% 56% 46% 60%

As table 2-7 shows that 50% of participants in Beijing were male. More than half 

of those survey takers in Tianjin, Shijianzhuang and Wangdu were male, and more than 

half of the surveyed children in Baoding were female.

Mean numbers of household members for surveyed respondents were listed in 

Table 2-8. The surveyed household member included grandparents. As the most affluent 

cities among the five regions, Beijing and Wangdu are almost identical (3.68 people per 

household). It also says that participants in Baoding had a lowest mean household 

member of 3.13.

Table 2-8: Average Numbers of Household Members for Survey Respondents.

Beijing Tianjin Shijiazhuang Baoding Wangdu
3.56 3.18 3.42 3.13 3.54

Levels of education might affect consumers’ judgments of a new children’s food 

supplement, especially when the product is a foreign brand. Thus we designed a question 

to attain relative information on participants’ education level. Question 5 in Section D 

read:



What is the highest level of education you have completed (circle one)?
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1) Elementary school

2) Middle school

3) High School Graduate

4) Technical School

5) Associate degree

6) College

7) Master’s

8) Ph.D.

Table 2-9 shows the most commonly reported highest education level for various 

regions. For example, 62% of those participants in Beijing had a post-secondary 

education. We can see that survey respondents in Baoding have the highest education 

level among the four surveyed cities, where 78% of surveyed respondents in this city 

have an education level of Associate Degree or higher. Consumers from Shijiazhuang 

(72%) and Tianjin (66%) also had high education levels. Compared with the other cities, 

Wangdu County has the lowest education level that over 50% of surveyed respondents 

had only obtained a Middle School certificate.



25

Table 2-9: The Highest Level of Education of the Chinese Survey Respondents.

City
Elementary

school
Middle
school

High
school

Technical
school

Associate
degree College Master Ph.D.

Beijing 0% 2% 16% 12% 38% 24% 8% 0%

Tianjin 0% 0% 8% 6% 34% 32% 16% 4%

Shijiazhuang 0% 4% 14% 10% 36% 36% 0% 0%

Baoding 0% 0% 6% 12% 42% 36% 0% 0%

Wangdu 12% 58% 20% 4% 4% 2% 0% 0%

2.3 The Chinese Domestic Carp Protein

In the past, fish was well accepted as a good nutritional source for Chinese 

children, yet fresh fish was not convenient for using as children’s food. Steamed fresh 

fish is not considered safe for Children since fish bone may cause choking.

Fish protein concentrate, as a nutritional supplement, is a relatively newly 

promoted product in China. It was developed in 1990 by the Shanghai Children’s 

Nutritional Food Research Center. The marketing of carp protein concentrate started in 

1996. Carp protein was not readily accepted as a good protein source for children as 

many children did not like the taste of this product. Thus, meat protein and vegetable 

powder were mixed with carp protein to reduce its fishy taste. Shanghai Children’s 

Nutritional Food Research Center has developed eleven protein products, which included 

carp protein, beef protein, and shrimp protein. (Shanghai Eastwes 2004). Carp protein has 

started to become more readily accepted by younger Chinese mothers.

Information on the distribution regions of Chinese carp protein may provide 

useful insights for the future Alaska processors when they consider doing business with



the Chinese carp protein producers. Geographically, China can be roughly divided into 

five major regions: The South (Guangzhou), the East (Shanghai), the North (Beijing- 

Tianjin), the West (Xinjiang) and the Northeast (Shenyang). Carp protein is sold in the 

Southern and Eastern Chinese coastal cities. Table 2-10 shows that sales of carp product 

occur mainly in six cities: Shanghai, Tianjin, Cantan, Zhengzhou, Wenzhou, and Beijing. 

Geographical locations of the sales regions are presented on Figure 2-1.

Table 2-10: Distribution Regions of Domestic Carp Protein Powder.
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City
Coastal 

city or not
Price

Wholesalers

Beijing No $3.50
Carefree supermarket, 

Pricesmart supermarket

Shanghai Yes $3.60 Carefree supermarket

Tianjin Yes $2.70 LeGou supermarket

Cantan Yes $3.20 Wanjia SuperMarket

Zhengzhou Yes $2.70 Huancheng Chain Store

Wenzhou Yes $3.30 Huapu SuperMarket
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Figure 2-1: Geographical Locations of Six Main Sales Regions of Chinese Carp Powder.

As can be seen from Table 2-10, Beijing and Zhengzhou are the only two non

coastal distribution regions for carp protein. Some price differentiation is related to the 

various sales regions. For example, the selling price in Shanghai approaches $3.6 per 50 

gram, which is much more expensive than it is in Zhengzhou and Tainjin. Medium and 

large sized supermarkets used as wholesalers form a well-organized distribution channel. 

Two questions in the Chinese survey were designed to acquire information on carp 

powder. Question 1 in Section C read:

Have you ever used carp protein concentrate for your child’s supplement

before?

a) Yes_____

b) N o_____



The goal of this question is to estimate how many Chinese consumers are using or 

had used carp protein. Table 2-11 shows that not many people who participated in the 

Chinese survey used carp protein before. In Shijiazhuang, 25% survey participants 

bought carp protein before. Over ten percent of consumers in Beijing and Tianjin also 

had purchased this product. But there were only 4% of those in Baoding and Wangdu had 

previously used carp protein.

Table 2-11: Percentage of Survey Participants Who Are Using Carp Protein for Their 

Children.
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Cities Beijing Tianjin Shijianzhuang Baoding Wangdu
Percentage 10% 14% 25% 4% 4%

In order to learn more about brands of carp protein and how surveyed 

respondents’ satisfaction with carp protein, another question was asked:

What brand (of carp protein) do/did you use? 

Remark:

Answers for this open-ended question were analyzed based on different survey 

regions. In Beijing, domestic produced carp powder was the one that most people used 

before. In Tianjin, consumers show that they had purchased foreign brands fish protein 

before, but they were not sure whether the one they used was carp powder or powder 

made from other fish species. The foreign brands purchased were Amway and Heinz. In 

Shijiazhuang, consumers used Amway and Heinz brands, as well as the Chinese domestic 

carp protein.



2.4 Selection of the Five Survey Regions

Two cities, among the six carp protein distribution regions (Beijing and Tianjin), 

were chosen to conduct the Chinese survey. Shanghai, Guangzhou, Zhengzhou and 

Wenzhou were not chosen to be the surveyed cities mainly because of difficulties in 

getting trained interviewers. Moreover, surveyed regions were chosen to represent 

different income level. The income levels in Shanghai, Guangzhou, Zhengzhou and 

Wenzhou were not significantly different apart from Beijing and Tianjin, therefore three 

other cities with clearly lower income levels were needed in the study to achieve a 

broader sampling from the Chinese consumers.

Shijiazhuang, Baoding, and Wandu County are also located in Hebei Province. 

Shijiazhuang and Baoding cities have moderately lower monthly household income than 

Beijing and Tianjin (Table 2-5). An experienced interviewer, who had worked over 

twenty years in child-care, was obtained to conduct surveys in Shijiazhuang city. It 

shown later from the responses to the open-ended questions that great insight on 

children’s taste preference was acquired through efforts of this interviewer. Wangdu 

County had the lowest income level among the surveyed regions, but data from this 

county provided sufficient information on acceptable price range and taste preferences. 

Figure 2-2 presented geographical information about the five survey regions.
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Figure 2-2: Geographical Location of the Five Chinese Survey Regions.

2.5 Factors that Might Effect Costs of Exporting Alaska wild Salmon Powder to

China

There are several options facing potential Alaska wild salmon protein producers 

at the outset. The first option is to export small packaged bags of salmon protein powder 

to China and thus benefit local Alaskans by providing some job opportunities. For 

example, producers might hire local labor for drying fish, grinding dried fish, and 

packaging. In this option, hiring local labor will help raise the local employment rate. 

However, it is critical to discuss labor cost and energy cost that occur in Alaska and in 

China.



The second option is to export the unpackaged products and package them in 

China. As the packaging industry in China has advanced and expanded in the past few 

years, it might be that a less expensive end-product could be produced from using less 

expensive Chinese workers and package materials (Amie Orloski, 2004). Packaging 

manufactures in coastal cities also own high quality product lines, which might be used 

by Alaska producers to further reduce cost of buying packaging machines. Therefore, a 

future study on where to do packaging might be conducted to compare the effect of the 

end-product price.

Exporting dried fish and extracting fish protein in China might make it possible 

for Alaska producers to cooperate with Chinese factories to produce final fish protein 

products. As we suggested before, inexpensive Chinese laborers and lower energy costs 

might be utilized by this option. Moreover, if the raw fish is dried before transportation, 

the transportation cost will be less than the exporting fresh/frozen raw product.

Exporting fresh/frozen fish, and producing final products in China will be resulted 

in a high transportation cost. But processors will have at least 3 to 6 months if fish were 

well cared for in freezer and held in good storage conditions. Thus, quick transportation 

is not required. Moreover, Chinese import tariff rate is lower for fresh frozen fish than for 

fish protein supplements (Customs Tariffs of China 2004). Exporting fresh frozen fish 

might be an economical way comparing with other options.

Based on the above considerations, further information on transportation, energy, 

labor, and packaging costs, as well as Chinese import tariffs, are discussed below.
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2.5.1 Transportation

There are two methods of transporting Alaskan salmon products to China: by 

surface or by air. Surface transportation normally takes thirty to sixty days to reach 

Chinese coastal cities and the cost would be significantly lower than air transportation. 

As for transporting fresh/frozen fish, air transportation would be required because of the 

short time requirement, which would increase transportation cost.

The geographic distribution of the Chinese food supply and demand makes 

distribution costs an important factor in determining the structure of foreign trade. 

Transportation costs might be the lowest if the concentrate is made in Alaska and 

exported directly to China and distributed to the coastal Chinese cities. If dried fish were 

processed into fish powder in Alaska, transportation would likely occur to Chinese 

coastal cities where packaging might be conducted. As we mentioned earlier, package 

factories are easily accessible and the cost is low in Chinese coastal cities. Once products 

are produced or packaged, selling of the final products might be most likely to occur in 

coastal cities. First of all, most coastal cities are developed regions. Household incomes 

in these regions are significantly higher than other parts of China and consumers can 

readily afford salmon products. Second, transportation to inland regions is difficult based 

on undeveloped transportation networks, which incurs high cost of transportation. 

Historically, transportation to western and northwestern parts of China is difficult 

because of under-developed railroads and highways. Thus, imported high-value food 

products are consumed largely in wealthy coastal cites, mostly in southern and eastern 

China (Gilmour Gale, 2002). Since these areas are near ports, and have a good
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transportation infrastructure, transportation would be less of a concern for importers of 

food products to these areas. Moreover, people live in coastal Chinese cities normally 

have a long history of fish consumption and they might accept the taste of wild salmon 

protein easier than those who lived in inland China.

2.5.2 Labor cost

China coastal areas offer a skilled and educated labor force. Labor is relatively 

inexpensive throughout China in comparison to the United States and Europe. Table 2-12 

shows the average annual wages in four dynamic coastal cities. Tianjin has the lowest 

mean annual wages compare with other three cities. Since Canton and Shenzhan are 

southern China’s harbor cities and have functioned as China’ most developed 

transportation center, annual wage in these two cities are dramatically higher than

Shanghai and Tianjin.

The Chinese government reduced the investment tax for foreign investors in the

coastal open zones, such as Shanghai Pudong Region, Tianjin Economics Development

Zone, and Shenzhen Economics Development Zone. Low labor investment costs in

China coastal cities may make it more economically efficient for Alaska salmon

processors to produce and package salmon protein in these cities.
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Table 2-12: Average Annual Wages of Four Dynamic Chinese Coastal Cites in 

Year 1999.

City
Average 
monthly 

wages in Yuan

Average 
monthly 

wages in U.S. 
$

Average 
Annual wages 

in U.S. $

Tianjin 921 111 1332

Shanghai 1179 143 1716

Canton 1434 173 2076

Shenzhen 1804 218 2616
* The exchange rate: 1 USD = 8.27 Chinese Yuan

2.5.3 Energy cost

As processing of salmon protein also consumes electricity, it is important 

to compare the electrical cost of producing it in Alaska with the relevant cost of 

producing it in China. The average price of electricity in coastal China is between 

six and nine US cents per kilowatt hour and it is much more cheaper than in 

Alaska which is between thirty nine and forty nine cents (U.S. Department of 

Energy, 2004). It was reported that electrical demand in Chinese coastal cities has 

risen over the past two years, thus the price of electricity may increase under the 

high demand (Zhang, and Shiqiu, 1999). But the cost of Chinese electricity is still 

substantially lower.

2.5.4 Packaging cost

The packaging industry has been developing rapidly in China, especially 

in coastal cities. High competition draws the price per package lower than it is in 

other developing countries. Most of the imported food products are packed in



coastal China. The cost would be largely reduced if processors send the packaged 

products and conduct the final packaging in China (Zhang, 2002).

2.5.5 Import and Export tariff of fish protein products

China’s import tariffs vary significantly for different forms of fish 

products. The tariff for fish protein, used for human consumption and for dried 

fish products, is 52.1%. For frozen fish the tariff varies from 29.95% to 40.4% 

(China Import Customs Tariffs, 1999). It may cost less to export frozen fish to 

China considering the lower tariff even though the transportation cost is higher. 

For example, under certain weight, it could cost less to use air transport and 

export frozen fish.

Cost-benefit evaluation should be conducted on the overall consideration 

of the above factors, balancing the cost of exporting frozen fish and exporting fish 

powder, and other factors that might affect exporting of Alaska salmon protein 

products.



3 Theory

3.1 Overview of Consumer Utility Theory of a Multi-Attribute Product

The fundamental assumption in consumer utility theory for a multi-attribute 

product, is that the buyer chooses the alternative for which the expected value of the 

utility is maximized (Lancaster, 1971). If that assumption is accepted, utility theory can 

be used to predict the choice that the buyer will make among available alternatives. 

Therefore, the fundamental objective of the consumer utility theory is to determine 

buyers’ preference for a product as a function of the product attributes.

That is:

Product preference = f (attributes)

Consumer utility theory thus provides a foundation for research to elicit a buyer’s 

preference structure for multi-attribute products (Lancaster, 1971). Fish protein 

concentrate is a multi-attribute product, which can be defined as a composite of attributes 

such as species, product form, product content, taste, fat content, protein content, and 

moisture content as well as price. Within these attribute categories, there are different 

level of attributes. For example, within the attribute “species’, four types of fish species, 

chum, early-run pink, and late-run pink salmon, and Chinese carp were presented. These 

different subsets are called factor levels (attribute levels). In our taste test, fish protein 

concentrate is viewed as a combination of eight attributes and various levels. Utilizing 

consumer utility theory, Chinese consumers’ preference for fish protein concentrate can 

be evaluated through a study of the general relationship between preferences for the 

above eight attributes.
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3.2 Techniques for Estimating Consumer Preference for Multi-attribute

Products

Several methods can be applied for eliciting buyer’s preference for multi-attribute 

products. The methods of contingent valuation, self-explicated methods and conjoint 

analysis are widely used for evaluating non-market goods, existing commercial products 

as well as potential new products.

The contingent valuation method (CV) involves either directly (or indirectly) 

asking people, in a survey, how much they would be willing to pay for a specific good. 

For example, people are asked for the amount of compensation they would be willing to 

accept or to give up for a specific good. Using contingent valuation methods, a 

hypothetical market is presented to the buyer, who then has the opportunity to 

hypothetically buy the good in questions. CV assumes that people understand the nature 

of the good in question and will reveal their preferences in the contingent market just as 

they would in a real market. However, most people are unfamiliar with placing dollar 

values on goods, especially ones that they have not previously purchased in an organized 

market. Therefore, they may not have an adequate basis for stating their true value. 

Moreover, the expressed answers to a willingness to pay question in a contingent 

valuation format may be biased (Mitchell and Carson 1989). For example, respondents 

may express a positive willingness to pay because they feel good about the act of giving 

for a social good, although they believe that the good itself is unimportant.

In the self-explicated utility approach, respondents first evaluate the levels of one 

attribute on a 0-10 desirability scale with other attributes held constant. The most
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preferred level is assigned the value 10 and the least preferred level assigned value 0. The 

respondent is then asked to assign (say) 100 points across the attributes so as to reveal 

their relative importance. Part worth is calculated by multiplying the importance weights 

with the attribute-level desirability ratings. In contrast to conjoint approach, the self

explicated utility approach is a compositional approach (Green, and V. Srinivasan, 1978).

Conjoint analysis is an approach to determine how consumer’s demand is 

influenced by preferences. This is the method that is employed in the survey to evaluate 

Chinese consumer’s preferences for eight attributes of the Alaska wild salmon protein 

concentrate. Conjoint analysis is based on a de-compositional approach, in which 

respondents react to a set of “total” profile descriptions. It is the job of the analyst to find 

a set of part-worth for the individual attributes that, given some type of composition rule 

(e.g., an additive one), that is most consistent with the respondent’s overall preference 

(Green and Srinivasan, 1978). We designed our survey of potential Chinese consumers’ 

preference of salmon and carp protein concentrate in order to employ conjoint analysis to 

statistically estimate the relationship between the eight presented product attributes and 

the ranking or rating of potential products. Attributes, and relevant attribute levels, were 

presented to survey participants in profile cards. Therefore, when the Chinese consumer 

ranks or rates the different profile cards, containing different attribute levels, the 

participants’ overall preferences can be estimated.
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3.3 Conjoint Analysis method

In conjoint analysis it is assumed that consumer’s substitute between attribute 

levels when making a purchasing decision. Based on consumer utility theory, a 

consumer will make the purchase decision based on the mix of attributes, which brings 

the highest utility. When a consumer first is presented with a new product their decision 

to try the product (and then make repeat purchases) are both the result of preconceived 

ideas as to the products attributes, relative to other similar products, and then to the 

revised opinion of the product once the product has been tried. To capture both of these 

effects participants were first presented with an opportunity to rank their most and least 

desired products by choosing among the eight attribute levels their best and least 

preferred attribute levels. A binary probit estimation procedure was utilized to estimate 

participants’ binary ranking obtained prior to the taste test.

After the taste test was administered, the ranking of five products was estimated 

utilizing an ordered probit model, which estimates probability of buying based on the 

calculated utility index. The result from the pre-taste test binary and the post-taste test 

conjoint analysis estimation is used to measure both the pre-test and post-test consumer 

attitudes towards product attributes as well as to compare changes in expressed 

preferences.
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3.4 Advantages and Disadvantages of Conjoint Analysis

Conjoint analysis uses the de-compositional approach to identify attribute’s part- 

worth and it is more likely to detect real importance weights than self-explicated 

approaches. (Green and Srinivasan, 1978).

Using conjoint measurements, a researcher can make inferences about buyer’s 

preferences based on actual behavior rather than on self-reporting (Green, Goldberg and 

Montermayor 1981). For example, the estimation of a consumer’s preferences for 

Alaskan salmon protein concentrate is based on the overall evaluation of the eight 

attributes and the related levels. The complicated task for the analyst is to reduce the 

number of attributes to a manageable size so that the estimation procedures are reliable, 

and can explain consumer’s preferences sufficiently well. Second, the part-worth for 

conjoint attributes are obtained in an indirect manner. It is the responsibility of the 

analyst to find a set of part-worth for the attributes that are most consistent with the 

respondent’s overall preferences (Green and Srinivasan, 1978).

Conjoint analysis is an efficient way to test new products, which have not yet 

appeared in the market. Through carefully survey design and in-person interview, 

conjoint analysis is the capable way to bring out important information about the 

consumer’s preference on new products. Despite its extensive use, however, there are 

both theoretical and practical problems with conjoint analysis.

First, traditional conjoint analysis procedures typically impose an information 

overload to the respondents. When faced with such tasks, respondents intend to 

simplifying tactics and severe biases in estimating part-worth can occur (Srinivasan,
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1988). Second, the estimated parameters are essentially static and the model may not 

predict changes of market conditions or changes of consumer preferences well (Nitzsch 

and Weber, 1993). Third, in practice, it is costly and time-consuming in developing and 

conducting a well-designed experiment of conjoint analysis (Green and Srinivasan 1990). 

All of these concerns are addressed in our experimental design.
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4 Experimental Design

The scientific conjoint analysis experiment design involves five steps: 1) selection 

of attribute and attribute levels1; 2) data collection method; 3) method for constructing 

the stimulus set; 4) stimulus presentation methods; and 5) data collection methods (Green 

and Srinivasan 1990).

4.1 Selection of Attributes and Attribute Levels

In conjoint analysis, the consumer’s preference for a product is determined by the 

attributes of the product. A de-compositional method is applied so that estimates of the 

structure of a consumer’s preferences, given his/her overall evaluations of a set of 

alternatives that are pre-specified in terms of levels of different attributes, can be obtained 

(Green and Srinivasan 1978).

The selected attribute and attributes levels should be the ones that are most 

important to the potential consumers (Green and Srinivasan 1978). Eight attributes with 

different levels were selected for the salmon protein concentrate project (see Table 4-1).
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For example, the fat content (attribute or factor) will have two levels, high or low.
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Table 4-1: List of Attributes and Attribute Levels for the Chinese Survey, 2003.

Attributes Levels

1. Species Early run pink salmon

Chum salmon

Late run pink salmon

Carp

2. Product content Flesh only

Flesh, bones and skin

3. Product form Powder

Tablet

4. Taste Natural

Sweet

5. Fat content Low

High

6. Protein content Low

High

7. Moisture content Low

High

8. Price Less than 20RMB /50g (<$2.4 /50g)

20-24RMB /50g ($2.4-2.9/50g)

24-28RMB /50g ($2.9 -3.4/50g)

28-32 RMB/50g ($2.9-3.4/50g)

32-36RMB/50g($3.9-4.4/50g)

In order to maintain the respondent’s interest in the task, and avoid overwhelming 

surveyed respondents with a too detailed product design, two attributes (color and salt 

content), were eliminated from the original ten. This reduction was made after detailed



interviews were performed on focus groups. The focus groups indicated that the color of 

the product and the salt content were not important when making a decision to purchase a 

product. The lack of concern over salt content made sense considering that none of the 

products were particularly salty nor did they differ greatly from each other in regard to

salt content (Table 1-1).

There were seven discrete and one continuous variable (price). The seven discrete 

variables included: species, product form, product content, fat content, taste, protein 

content and moisture content. These seven attributes had the number of attribute levels

ranging from two to four.

Table 4-2 showed the percentage content of sugar to produce sweet taste, 

percentage content of high and low fat, protein and moisture (in the unsweetened 

product). The taste attribute had two levels -  natural and sweet. The sweet taste had 15% 

sugar added and the natural taste kept the original flavor of the salmon protein. Average 

fat content of 13.3% or higher was treated as high fat content and 9.2% or lower was 

treated as low. An average protein content of 68.9% or higher was considered to be high 

and 55.5% or lower was considered to be low. Average moisture content also has two 

levels where 4.6% or higher means high moisture and 1.8% or lower means low 

moisture. For the continuous variables it is important that the levels of attribute are far 

enough apart, that they should be considered as realistically distinct (Green and 

Srinivasan 1978). For price difference, we chose a level of 4 Chinese Yuan, which is 

equal to approximately $0.50 (see Table 4-1 attributes and levels).
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Table 4-2: Percentage Content Table of Sweet Content, High and Low Fat, Protein, and 

Moisture Content for Alaska Salmon Protein Products.
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Taste Fat Content Protein Content Moisture Content

Natural Sweet Low High Low High Low High

0% 15.0% 9.2%1 13.3% 55.5% 68.9% 1.8% 4.6%

The choice of the attribute levels were based on a prior knowledge of the Chinese 

baby food supplement market, a preliminary research of the existing fish protein 

concentrate producers in China, and suggestions obtained from young Chinese parents 

who had children under six-year old that arose during focus groups.

The taste attribute had two levels -  natural and sweet. The sweet taste had 15% 

sugar added and the natural taste kept the original flavor of the salmon protein. Average 

fat content of 13.3% or higher was treated as high fat content and 9.2% or lower was 

treated as low. An average protein content of 72% or higher was considered to be high 

and 55.5% or lower was considered to be low. Average moisture content also has two 

levels where 4.6% or higher means high moisture and 1.8% or lower means low 

moisture.

4.2 Data Collection Method

The data collection process was based on the full-profile approach, which utilizes 

the complete set of attributes. It is designed to give a realistic description of stimuli by 

defining an entire set of attributes and various levels of attributes. The main problems of 

this approach are the possibility of information overload and the resulting temptation on



the respondent to simplify the task by ignoring variations in the less important attributes. 

Detailed procedure of using random sampling to construct stimuli set for full-profile 

design will be discussed later in this chapter.

The full-profile method was applied to the salmon protein concentrate 

experiment. There are eight attributes, but each attribute has four levels or less, 

(commonly, levels under six are defined as small attribute levels). Moreover, in order to 

avoid information overload, each parent and their child evaluated just five of the sample 

products.

4.3 Method for Constructing the Stimulus Set for the Full-Profile Approach

The stimulus set for conjoint analysis is the set of the multiplication of all the 

attribute levels. When the model is fit with a linear model, and the number of attributes 

and levels combinations is small, an orthogonal design is desirable. Orthogonality 

usually implies that the coefficients will have minimum variance (Kuhfeld et al. 1994). 

For example, if a full factorial design is used with three attributes at three levels each and

• • • 3 2two attributes at two levels each, the total number of possible stimuli is 3 * 2 =108. 

Using a full-profile approach, the total number of possible stimuli for the salmon protein 

concentrate experiment would result in a 5* 4 * 26or 1280 possible products. As this is 

clearly far too many design a scaled down approach must be utilized.

The problem of design sets that are too large to be of any practical use has been 

studied extensively. Green (1974) suggested the use of various types of fractional 

factorial designs to reduce the combinations of hypothetical stimuli and reduce the 

experiment to a manageable size. Fractional-factorial designs can be generated with the
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use of computer programs. One type of fractional-factorial design is the orthogonal array 

in which all estimable effects are uncorrelated. This allows researchers to avoid 

multicollinearity (Kasakabe 1992). A desirable feature is that a design is balanced, that is 

“a design is balanced when each effect level occurs equally often within each factor 

[attribute], which means its intercept is orthogonal to each effect” (Kuhfeld et al. 1994 pp 

46).

By measuring efficiency one can determine a design that tends to be more 

balanced and orthogonal. To choose an “optimal design” we have chosen the “D- 

efficiency” criteria. The D-efficiency is given by

where the (ND xp) design matrix is based on the information matrix . “An efficient

design will have a ‘small’ variance matrix, and the eigenvalues of (AW )'1 provide 

measures of its ‘size’ (Kuhfeld et al. 1994, p.72). “D-efficiency is a function of the

p.72).” This design is commonly used by researchers in conjoint analysis. “Marketing 

researchers have always made the critical assumption that designs that are good for 

general linear models are also good for conjoint analysis and discrete choice. We also 

make this assumption” (Kuhfeld et al. 1994, p.71.).

The problems of including a large number of unrealistic stimuli in conjoint 

analysis have been studied by many researches. For example, when comparing the Alaska 

wild Salmon protein powder with Chinese grass carp commercial powder, a product such

(4:1)

geometric mean of the eigenvalues, which is given by |(WW) '| P (Kuhfeld et al. 1994,



as grass carp protein powder with bone and skin does not exist because the Chinese 

producer did not produce this product. While elimination of combinations may introduce 

correlation between parameter estimates the use of this single elimination decreased 

efficiency to just 98.3% of the D-efficiency achieved under the unrestricted design. 

Although there were other possible combinations that may seem somewhat unrealistic 

(although not impossible) it was decided against removing these combinations as “little 

empirical evidence has been found to support the hypothesis that unrealistic combinations 

of attributes have a deleterious impact on consumer judgments in conjoint analysis” 

(Kusakabe 1992 , pp 56-58).

For the salmon protein concentrate project, a SAS program was written to 

generate a full-factorial design after the elimination of the pairing of carp and the skin 

and bones combination. Using random sampling method, a SAS program helped to get 

rid of non-representative stimuli. The SAS Optex procedure was used to rank 

experimental designs based on the D-optimality criterion. The D-optimality criterion 

maximizes the determinant of the information matrix X  X . Block designs with large D- 

optimality scores have a greater potential for elucidating the effects of individual 

attributes. “D-optimality is the most common criterion for computer-generated optimal 

designs” (SAS 2004). There were a total of 50 profiles cards created by the random 

sampling procedure. The result of the SAS program on selected stimuli is listed in Table 

4-3.
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Table 4-3: Conjoint Design of Protein Powder Combinations (Products).

Species
Product

form
Product
content Taste

Fat
content

Protein
content

Moisture
content Price

1 Pink2 Tablet Skin :Natural '^ow Low High 20
2 Pink2 Tablet Skin Natural High High Low 32

3 Pink2 Tablet Flesh sweet J3W High Low 20
4 Pink2 Tablet Flesh Natural _̂ OW Low High 28

5 Pink2 Tablet Flesh Natural High Low Low 36

6 3ink2 Tablet Flesh Natural High Low High 32

7 Pink2 Powder Skin Sweet !/)W High High 36

8 Pink2 3owder Skin Sweet High High High 28

9 Pink2 3owder Skin Natural ^ow High High 24

10 Pink2 3owder Skin Natural High Low Low 28

11 Pink2 °owder Flesh Sweet Cow Low Low 36
12 Pink2 3owder Flesh Sweet Low High High 20

13 Pink2 Powder Flesh Sweet High High Low 24

14 Pinkl Tablet Skin Sweet Low Low High 20

15 Pinkl Tablet Skin Sweet High Low Low 28
16 Pinkl Tablet Skin Sweet High High High 36

17 Pinkl Tablet Skin Natural Low Low High 24
18 Pinkl Tablet Skin Natural High High Low 20

19 Pinkl Tablet Flesh Sweet High Low High 24
20 Pinkl Tablet Flesh Natural Low High Low 36

21 Pinkl Powder Skin Sweet High Low High 32

22 Pinkl Powder Skin Natural Low High Low 36

23 Pinkl Powder Flesh Sweet Low Low Low 28
24 Pinkl Powder Flesh Sweet High High Low 24
25 Pinkl Powder Flesh Natural Low Low Low 32
26 Pinkl Powder Flesh Natural Low High High 28
27 Pinkl Powder Flesh Natural High High High 32
28 Chum Tablet Skin Sweet Low Low Low 32

29 Chum Tablet Skin Sweet High High Low 24

30 Chum Tablet Skin Natural Low High High 28
31 Chum Tablet Flesh Sweet Low Low High 24
32 Chum Tablet Flesh Sweet Low High Low 32
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Table 4-3: Conjoint Design of Protein Powder Combinations (Products). (Continue)

Species
Product

form
Product
content Taste

Fat
content

Protein
content

Moisture
content Price

33 Chum Tablet Flesh Natural High J)W Low 20

34 Chum Powder Skin Sweet Low High Low 32

35 Chum Powder Skin Sweet High .ow High 20

36 Chum 3owder Skin Natural Low Low Low 36

37 Chum Powder Skin Natural High -X)W Low 24

38 Chum Powder Flesh Sweet High High High 20

39 Chum Powder Flesh Natural High Low High 36

40 Chum Powder Flesh Natural High High High 28

41 Carp Tablet Flesh Sweet Low Low Low 28

42 Carp Tablet Flesh Sweet High High Low 28

43 Carp Tablet Flesh Sweet High High High 36

44 Carp Tablet Flesh Natural Low High High 24

45 Carp Tablet Flesh Natural High High High 32

46 Carp Powder Flesh Sweet Low Low High 32

47 Carp Powder Flesh Sweet High Low High 36

48 Carp Powder Flesh Natural Low Low Low 24

49 Carp Powder Flesh Natural Low High Low 20

50 Carp |Powder Flesh Natural High Low Low 20

From the examination of the data from Table 4-4 it is clear that the data is not 

perfectly balanced but it is very close with only late-run Pink salmon appearing more 

than any other attribute level.



Table 4-4: Frequency of Data Appearing in the Conjoint Design.

Species Frequency
Cumulative

Percent
Cumulative

Percent Percent

Carp 12 24 12 24

Chum 12 24 24 48

Pinkl 14 28 38 76

Pink2 12 24 50 100

Product
form Frequency

Cumulative
Percent

Cumulative
Percent Percent

powder 25 50 25 50

tablet 25 50 50 100

Product
content Frequency

Cumulative
Percent

Cumulative
Percent Percent

flesh 25 50 25 50

skin 25 50 50 100

Taste Frequency
Cumulative

Percent
Cumulative

Percent Percent

natural 25 50 25 50

sweet 25 50 50 100

Fat
content Frequency

Cumulative
Percent

Cumulative
Percent Percent

high 25 50 25 50

low 25 50 50 100

Protein
content Frequency

Cumulative
Percent

Cumulative
Percent Percent

high 25 50 25 50

low 25 50 50 100
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Table 4-4: Frequency of Data Appearing in the Conjoint Design.(Continue)

Moisture
content Frequency

Cumulative
Percent

Cumulative
Percent Percent

high 25 50 25 50
low 25 50 50 100

Price Frequency
Cumulative

Percent
Cumulative

Percent Percent
20 10 20 10 20
24 10 20 20 40
28 10 20 30 60
32 10 20 40 80
36 10 20 50 100

The product cards were then designed. It was determined that five cards would be 

a representative sample in which consumers could rate varying products (especially 

different fish species) but would not be over burdensome to the child tasting the products. 

The 50 products would allow each and every 10 consumers to cumulatively sample all 50 

products and therefore, each city could sample the 50 products five times and twenty-five 

times in total for all five regions. Each 50 products were generated in random order so 

each of 10 consumers would have 5 different combinations of products and they would 

also appear in different orders.

4.4 Stimuli Presentation Method

Though some studies still employ paragraph descriptions, profile cards (with terse 

attribute-level descriptions) are the more popular stimulus presentation source. The 

pictorial material is being increasingly used in conjoint analysis, and it makes the task



more interesting to the respondent, provides easier and potentially less ambiguous ways 

of conveying information, and hence, allows a greater number of attributes to be included 

in the full-profile method. Moreover, physical products as stimuli are being applied in 

conjoint analysis, particularly on the marketing survey for food products.

The salmon proteins concentrate survey used profile cards with brief attribute- 

level descriptions and color pictures. The physical samples of each product were also 

attached to each card. The use of the picture of each species of fish made it easier to 

convey information. The sealed small packages of samples were prepared for the taste 

test. The sample product provided sufficient information for the participants to rank and 

rate the products. An example of a profile card can be found in Figure 4-1.
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Species: Early run pink
Product Form: Powder

Content: Flesh
Taste: Sweet

Fat Content: Low
Protein Content: Low

Moisture Content: Low
Price (RMB/50g) 28/50g

Figure 4-1: A Sample of Profile Card Used for Taste Test of Chinese Survey 2003.

2 In cases involving radically new product ideas, such as the salmon protein powder project, it is not 
unusual for the conjoint exercise to be preceded by pictorial material and physical products.



4.5 Data Collection Method

Three popular types of data collecting methods for conjoint analysis model appear 

in the literature: rank-ordering methods, rating methods, and choice-based methods 

(Louviere, 1988). The rank ordering and ratings method were employed to this 

experiment.

Rank-ordering experiments ask respondents to rank products, which are 

composed of sets of specific attribute levels, in order from their most preferred product to 

their least preferred product. The rank-ordering task usually uses a personal interview 

since the procedure requires a considerable amount of explanation (Green and Srinivasan 

1990). Sometimes the respondents are asked first to sort the cards into two or more piles, 

according to the more preferred versus the less preferred ones; then they are asked to sort 

the cards in each pile from most preferred to least preferred; and finally to merge the 

different piles of cards and checking the final rank order. The salmon protein survey 

included five cards for each respondent to rank.

4.6 Survey Procedure

The survey was conducted in China in four cities and one rural county: Beijing, 

Tianjin, Shijiazhuang, Baoding, and Wangdu County from December 2003 to January 

2004.

From randomly survey consumers from the above five regions, in depth 

information on Chinese consumers’ preferences on Alaska salmon protein product could 

be obtained with respect to difference household incomes levels. Each of these five cities 

was loosely chosen at the initial stage of the survey to obtain different income levels.
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Beijing is the capital of China and Tianjin is one of the biggest coastal cities and both of 

these two cities have high household income (Referred to Table 5-3). Markets in these 

two cities are sophisticated and survey takers are matured consumers who could represent 

wealthy consumer groups. Shijiazhuang and Baoding are medium-sized cities where 

consumers’ household income is lower than Beijing and Tianjin. Markets are less 

complicated in these two regions and consumers are less mature. Wangdu is a poor rural 

county, which was chosen to compare with wealthier regions for different taste 

preference and price acceptability.

The in-person interviews were conducted in the above areas through 

administration by trained interviewers and fifty participants in each city were paid $10 

each for participating in the taste test. An overall response rate of 100% was obtained. 

The five trained interviewers were hired by the recommendation of a marketing 

professor, who had used these five persons to conduct her Ph.D. project.

Sample products, which were sealed and vacuumed, were attached to the back of 

each survey. Small labels with detailed product information were stick to the package to 

avoid confusion.

A tape was made by the researchers in order to introduce the project to survey 

takers. It helped clarify detailed requirements on how to conduct the survey, and 

reassuring the safety of Chinese survey respondents tasting the sample products.

Two hundreds and fifty copies of the survey were prepared for fifty survey 

participants in each of the five survey regions. The nutrition composition report of the
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salmon protein was also prepared in order to provide a thorough understanding of the

Alaska salmon product.

The target population was determined to be young Chinese parents who have 

children under six-years old. The participants (children) were asked to taste test and then 

the parents were asked, based on the child’s stated preference, to make a consumer choice 

and rank and rate the cards and complete the relative questions. The Chinese survey also 

included five open-ended questions, for example, participants were asked to compare the 

desirability of Alaska salmon products and Chinese carp products. Questions about the 

respondent’ demographic and socioeconomic attributes were also asked.

The survey was conducted in the holiday seasons, when the five trained 

interviewers were available and when most of the Chinese parents were easily to reach. 

The researchers administrated the survey through telephone meeting with the 

interviewers.

A marketing research method of convenience sampling was employed to the 

Chinese survey. Convenience sampling refers to sampling by obtaining the people who 

are most conveniently available. For example, it may be convenient and economical to 

set up an interviewing booth from which to intercept consumers at a shopping center. It is 

a quick and economical way to obtain a large number of completed questionnaires.

The surveys in Beijing were conducted at restaurants, super markets, and at bus 

stops when parents were waiting for the bus with their children. Small gifts were sent to 

children before starting the survey and these gifts pleased children and thus made them be 

willing to assist their parents to file the survey.
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The Tianjin interviewer invited children to eat at Mac Donalds during the survey. 

Survey time was picked up in the morning or in the afternoon when not many people ate, 

so the participants might have an easy and comfortable environment to finish the survey.

The fifty participants in Shijiazhuang city were mainly from governments and 

hospitals. As the interviewer works for Shijiazhuang Municipal it is convenient for her to 

find survey takers from her workmates. This interviewer also conveniently surveyed at 

the local hospital. The interviewer in Baoding city works for a kindergarten that also 

applied convenient sampling method to survey parents when they pick up their kids.

The survey in Wangdu used snowball sampling method. Using this method, the 

interviewer surveyed several of her friends who then introduced their friends to the 

interviewer. Through introduction, more and more participants joined the survey. The 

snowball sampling method is economical here in Wangdu since not many of parents in 

this county would like to participate in the survey.

Through rankings and ratings of the profile cards, relative preferences of the 

products from two hundred and fifty participants were attained. These ranking and rating 

scores were treated as dependent variables. Regression models were ran based on coding 

of the independent product attributes: species, content, product form, taste, fat content, 

protein content, moisture content and price.
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5 Estimation and Results

In the introduction of new products two features are important to establish the 

product in the marketplace. First, consumers must be willing to try / purchase the new 

product in order to give the product a chance to be established in the household. The 

initial purchases are a function of expected favorable attributes (characteristics) and 

benefits from the target product relative to other competing products available in the 

marketplace (Peter and Olson 2002, p73-93). Thus the preconceptions about the product 

attributes will dominate the initial purchase. After the initial purchase, the consumption 

experience along with the pre-conceived attribute valuation will determine consumers’ 

satisfaction level with the product which ultimately affects their repurchase or switching 

behavior (Kalwani and Alvin 1980; McQuitty, Finn, and Wiley 2000).

For this reason we calculated two models. One to solicit Chinese survey 

respondents’ preferences before their children had tasted the product and one to solicit 

preferences after the taste test had been completed. This first model involves a binary 

probit model and the latter an ordered probit model. These models will be presented in 

order.

5.1 Binary Probit Model for Pre-taste Analysis

Prior to having the Chinese parents to rank the five products that their children 

taste tested we asked the parents what attributes they would consider to be associated 

with the “most desirable” and “least desirable” products. The pretest was based on 

parents’ perceptions without conjunction with their children. This question was asked 

because when the parents ultimately make an initial purchase decision it would be based

58



on their preconceived opinion of the desirability of the un-tasted product. We wanted to 

solicit what products they deemed desirable (and what products they did not) before the 

taste test was conducted. Also of interest was whether their opinions would change after 

their children tasted the product. Finally, at least in initial purchasing and re-purchasing 

of a product both pre-conceived opinions and opinions formed after initial consumption 

of the product will be important for repeat purchases which are necessary to start to build 

up a loyalty to the product.

The following was asked in section B to obtain the opinions about the products 

before the taste test was conducted.
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SECTION B
PLEASE HELP RANK THE FOLLOWING PRODUCTS FOR PURCHASE

DESIRABILITY

For the following product below, please circle the combination of attributes that you 

would associate with what you would consider the MOST DESIRABLE PRODUCT 

that would be sold in the market.

MOST DESIRABLE PRODUCT (circle the appropriate attribute level)

Species: Chum salmon] farly run pink salmon late run pink salmon

carp

Product Form: pOwder Tablet

Content: flesh only H H H H B  andt bones

Taste: Natural sweet
Fat Content: high low

Protein Content: high low

Moisture Content: high low

Price:(RMB/50 g): 20 24 28 32 36

LEAST DESIRABLE PRODUCT (circle the appropriate attribute level)

Species: Chum salmon early run pink salmon late run pinkflalmon

carp
Product Form: powder Tablet

Content: flesh only flesh with skin and bones

Taste: Natural sweet
Fat Content: high H

Protein Content: high low

Moisture Content: high low

Price:(RMB/50 g): 20 24 28 32 36
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The variable names are defined in Table 5-1.

Table 5-1: The Definition of Variable Names for the Chinese Survey, 2003.

Variable Name Variable Description
Carp A binary variable that equals 1 if the species is Chinese 

grass carp protein powder and 0 if not.
Chum A binary variable that equals 1 if the species is Alaska chum 

salmon protein powder and 0 if not.
EPink A binary variable that equals 1 if the species is Alaska early 

run pink salmon protein powder and 0 if not.
LPink A binary variable that equals 1 if the species is Alaska late 

run salmon protein powder and 0 if not.
p T A binary variable that equals 1 if the product form is powder 

and 0 if tablet.
F_S A binary variable that equals 1 if the powder content is made 

from flesh only and 0 if made from flesh, skin and bones.
S_N A binary variable that equals 1 if the taste is sweet (15% 

powdered sugar was added) and 0 if natural (no sweetener 
added)

Fat A binary variable that equals 1 if the product is specified as 
high fat and 0 if specified as low fat.

Protein A binary variable that equals 1 if the product is specified as 
high protein and 0 if specified as low protein.

Moisture A binary variable that equals 1 if the product is specified as 
high moisture and 0 if specified as low moisture.

Price A variable that is specified as either 20, 24, 28, 32, or 36 
Chinese Yuan/50 g. (In U.S.S -  $2.42, $2.90, $3.39, $3.87, 
$4.35)

The results from the pre-taste analysis were estimated using a binary probit 

equation where the probability of designing a “most desirable product” (coded as 1) or a 

“least desirable” (coded as 0) is:

(5:1)
?rob(Y = \\x )  = F(x,j3)
Pr ob(Y = 0 1 x) = 1 -  F(x, /?)

where the x is the vector of product attributes sampled by the Chinese children when the 

parents ranked the products and J3 reflects the impact changes in x on the probability.



To obtain an estimate of the most desired index Zit we use 

Z. = F~\Pit) = a  + p x it. where Zit = 1 if it is the “most desired product” from individual

i for product t and Zit = 0 if it is the “least desired product” from individual i and for 

product t. Table 5-2 gives the results from a binary probit model that was estimated 

using NLOGIT 3.0 (Greene 2003b).

Table 5-2: Binary Probit Results for the Pre-Taste Test Attribute Assignments to the

Most and Least Desired Products.

Level tested Coefficient t-ratio p-value

Constant 1.1570 1.74 0.0821

EPink** 1.3754 4.07 0.0000

Chum** 0.9983 3.12 0.0018

LPink 0.5393 1.5 0.1334
p J* 0.4555 1.89 0.0581

F_S -0.3828 -1.57 0.1159

S_N** 0.8262 3.31 0.0009

Fat** -0.8255 -3.36 0.0008

Protein** 1.9073 7.49 0.0000

Moisture -0.0997 -0.41 0.6789

Price** -0.0995 -5.27 0.0000

Note: For the model’s species coefficients, the significance test statistics are in relation 

to the default species, which is Chinese grass Carp. All others are tested against zero. 

Observations = 490.



P(%\o < 542.3) < 0.0000 (Assuming that the null hypothesis of all coefficients equal zero 

is true.)

Unrestricted Log Likelihood Function = -69.117 

Restricted Log Likelihood Function = -340.326 

Veall and Zimmermann R2 = 0.90 

McFadden R2 = 0.80

(TheMcFaddenR2 is 1 Herethatis 1 - (“ 69' U % 3 4o.326) = 0 '80)-

The log likelihood ratio test 2[-69.117-(-340.326)] = 542.418. The likelihood 

ratio test is distributed with a chi-square distribution with 10 degrees of freedom. The 

critical value for the chi-square distribution at a  = 0.05, for example, is 18.307. The chi- 

square likelihood ratio test (542.218) far exceeds the critical value and its p-value is less 

than 0.0000. Therefore, we can reject that all the slope coefficients are zero and accept 

that at least one is statistically significant in explaining the binary rankings.

The Pseudo R2 is a scalar measure that varies between 0 and (somewhat close to)

1. One possible psuedo R2 is McFadden's-R2 and another is Veall and Zimmermann. 

Both of these measures are quite high although they do not have a sampling distribution 

and therefore their statistical significance is not testable.

Examining the findings summarized in table 5-2 for the pre-taste test binary 

model we can see that Chinese consumers’ expectations as to the fish species preference 

is that both the early-run pink and chum salmon will be preferred to the currently sold
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grass carp (at a  =0.05). Late run pink salmon was also more attractive than Chinese 

carp but at a less statistically significant level.

Protein powder that was sweetened was expected to be favored over the natural 

product and therefore a sweetened product is a more likely candidate for an initial 

purchase. Chinese consumers also anticipated favoring a product that was made from 

powder, and from the flesh, skin and bones (as oppose to flesh only) one that was lower 

in fat and higher in protein. There was little consensus as far as moisture went. As 

expected, the Chinese consumers favored a product that was lower-priced, all else equal.

5.2 Ordered Probit Model Analysis for the Post-Taste Test Preferred Attribute 

Levels

Ranking of the five sample products (Figure 4-1) was done by the parents after 

consulting with the children who tasted each product. The post taste test was based on 

parents’ perception in conjunction with their child. The question read:

“Please have your child sample the products and fill out your preferences for 

the product after consulting your child on the taste of the product.”

Each product was ranked from “liked the best” (rank=4) to “liked the least” 

(rank=0). A conjoint analysis was conducted to value the attribute levels of each product. 

Ranking was hypothesized to be a function of product attributes:

Ranking = F (Species, Product Form, Product Content, Taste, Fat Content, Protein 

Content, Moisture Content, Price).

To estimate the model’s parameters an ordered probit model was used (Greene 

2003). An ordered probit model of:

64



65

(5:2) y v =fix9 +e

was specified where y*j is the ith individual’s utility associated with product j. Although 

y* is unobservable we can assume that an individual will rank one product over another

if it gives him/her a higher level of utility.

In particular,

(5:3) y*- = x 'y fi + e

y  =  0 ify* < no,

y  -  i  i f v o  < y* <

(5:4) y  =  2 i f  Vi < y* < V2 ,

y  = 3 ifV2 < y* <

y  — 4 i f  V3 <

where the us are parameters to be estimated with /?.

The ordered probit model estimates the probability that an individual will rank 

each of the products into one of the five ordered rankings. In the case of the econometric 

package LIMDEP ju0 is the intercept, which equals zero, jus are the threshold parameters

for the index (Green 2003b). The following:

P{y = 0) = ®(-jc ' /?)
P(y = l) = 0 ( M - x ’/ ? ) - 0 ( - x ’/?)

(5:5) P(y = 2) = O(/t/2- x '/? ) - O ( / i1- x ' J0)
P(y=  3) = 0(//3 -  x ' P

P(y  = 4) = i -<J>(/*3 - x ' P )

is estimated for the unknown parameters (/? ,//)  using the maximum likelihood

technique.



As the interpretation of the ordered probit model is not straightforward some 

additional discussion is warranted. The estimated f3 parameters cannot be interpreted in 

the usual way. From examination of the parameters themselves, all one can tell is the 

directional influence that the variable will exert on satisfaction. The average satisfaction 

level is expected to rise with variables that have positive coefficients and fall with 

variables that have negative coefficients.

5.3 Region Aggregation

Four ordered probit models were estimated. One was for the aggregate model and 

one that separates out three Chinese regions based on their income levels. The income 

levels of the five regions can be aggregated into three distinct groups (Table 5-3).

Table 5-3: Average Categories of Income Levels From Five Chinese Regions.

66

City/region Average 
Income Level

Average monthly 
budget on child’s 

supplement

Beijing 3.42 1.96
Tianjin 3.36 1.88

Shijiazhuang 1.68 1.08
Baoding 1.69 1.29
Wandu 0.46 0.24

“Which of the following categories best describes your household’s total monthly income 

after taxes in 2002?”

In Chinese Yuan In U.S. $

1) Under 1000 1) Under $121

2) 1000- 2000 2) $121-$242



3) 2000 - 3000 3) $242 -o $363

4) 3000 - 4000 4)$363 - $ 484

5) 4000 - 5000 5) $484 - $ 605

6) 5000 - 6000 6)$605 - $ 726

7) Over 6000 7) Over $726

and the monthly budget spent on the child’s protein supplement is

In Chinese Yuan In U.S.$

1) Less than 100 1) Less than $12

2) 100-200 2) $12 - $24

3) 200 - 300 3) $24 - $36

4) More than 300 4) Over $36 3

It is clear that, by income, the identified regions can be divided into three groups. 

The first group consists of Beijing and Tianjin. The second group Shijiazhuang and 

Baoding and the third Wangdu. Although the average monthly expenditure on the child’s 

supplemental protein is not as clear it generally follows the same distribution, as does 

monthly after-tax income. Equation (5:5) was used to estimate the probabilities for the 

aggregate of the five regions (herein referred to as “China”). Table 5-4 gives the results 

from an ordered probit model that was estimated using NLOGIT 3.0 (Greene 2003b).

3 The exchange rate is: 1USD = 8.27 Chinese Yuan
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Table 5-4: Ordered Probit Results for the Five City Aggregate Model.

Level tested Coefficient t-ratio p-value
Constant -0.1618 -0.86 0.3903
Chum** 0.6429 6.56 0.0000
EPink** 0.8570 8.94 0.0000
LPink** 0.5698 5.96 0.0000
P T 0.0746 1.23 0.2179
F S** 0.1352 2.01 0.0444
S N** 0.4025 6.63 0.0000
Fat -0.0691 -1.14 0.2533
Protein** 0.1325 2.19 0.0286
Moisture 0.0160 0.26 0.7919
Price 0.0044 0.82 0.4132
u , 0.6053 20.13 0.0000
u 2 1.1440 33.74 0.0000
u 3 1.7598 41.57 0.0000

Note: For the model’s species coefficients, the significance test statistics are in relation to 

the default species which is Chinese grass Carp. All others are tested against zero. 

Observations = 1245.

* 0 = 135.1

P(Xio>135.1) < 0.0000 (Assuming that the null hypothesis of all coefficients being zero 

is true.)

Unrestricted Log Likelihood Function = -1935.957 

Restricted Log Likelihood Function = -2003.508

The chi-square statistics comes from the likelihood ratio test (Griffiths et al. 1993) 

where l  = 2[L(/3ur)-L( /3r)]~ X j  where L(j3ur) is the log likelihood function from 

unrestricted mode, L(j3r) is the log-likelihood from the restricted model (i.e. all slopes in 

the regression tested to be zero) and j is the number of restrictions (Greene 2003a). For



example, in the above problem the A -  2[-1935.957-(-2003.508)] = 135.102. The 

likelihood ratio test is distributed with a chi-square distribution with 10 degrees of 

freedom. The critical value for the chi-square distribution at = 0.05, for example, is 

18.307. The chi-square likelihood ratio test far exceeds the critical value and its p-value 

is less than 0.0000. Therefore, we can reject that all the slope coefficients are zero and 

accept that at least one is statistically significant in explaining the rankings.

In the Probit estimation the commercially sold grass carp is dropped to avoid the 

dummy variable trap. Therefore, the t- and p-values are tests of the salmon species 

against grass carp. In other words, a statistically significant positive coefficient indicates 

that the Chinese consumers value the wild salmon species more than grass carp. In the 

aggregate equation this is true for each salmon species and gives the preference ordering 

of the early-run pink, chum, and late-run pink salmon and grass carp in that order. The 

positive signs on the P_T (not statistically significant at = .10), F_S, and S_N indicate, 

(in varying degrees of statistical significance) that powder is preferred to tablet, the 

products from fresh only is preferred to the product made from flesh, skin and bones and 

that the sweetened product is preferred to the natural (unsweetened) product. The 

negative sign on Fat indicates that a low fat product is preferred to a high fat product (but 

is not statistically significant at a  =.10). The positive sign on protein and moisture 

indicates that a high protein and moisture level are preferred to low levels. This is 

statistically significant for protein at the a  = .05 level. Finally, a positive sign on price 

(although not statistically significant) given an unexpected indication that consumers
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prefer the higher price products to the lower price products. More will be said on this 

later.

The remaining equations, using the disaggregate region models are presented in 

Tables 5-5 to 5-7 without further discussion.

Table 5-5: Ordered Probit Results for the Beijing and Tianjin Model.
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Level tested Coefficient t-ratio p-value
Constant 0.0148 0.05 0.9604
Chum** 0.7304 4.70 0.0000
EPink** 0.9369 6.16 0.0000
LPink** 0.6307 4.15 0.0000
P T 0.0596 0.62 0.5340
F S 0.1569 1.48 0.1390
S N** 0.4322 4.50 0.0000
Fat -0.0999 -1.05 0.2958
Protein 0.1549 1.62 0.1053
Moisture 0.0863 0.90 0.3669
Price -0.0056 -0.66 0.5075
Ui 0.6249 12.93 0.0000
u 2 1.1698 21.69 0.0000
U3 1.7892 26.66 0.0000

Note: For the model’s species coefficients, the significance test statistics, are in relation 

to the default species which is Chinese grass Carp. All others are tested against zero. 

Observations = 500.

Xw= 64.8

P(%f0 > 64.8) < 0.0000

Unrestricted Log Likelihood Function = -772.2500 

Restricted Log Likelihood Function = -804.6486
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Table 5-6: Ordered Probit Results for the Shijiazhuang and Baoding Model.

Level tested Coefficient t-ratio p-value
Constant -0.6892 -2.29 0.0220
Chum** 0.8133 5.20 0.0000
EPink** 1.2155 7.88 0.0000
LPink** 0.8970 5.87 0.0000
P T 0.1368 1.42 0.1563
F S* 0.1815 1.70 0.0891
S N** 0.3270 3.39 0.0007
Fat -0.0492 -0.51 0.6096
Protein 0.1498 1.56 0.1199
Moisture -0.0159 -0.17 0.8688
Price* 0.0152 1.77 0.0760
Ui 0.6276 12.79 0.0000
u 2 1.1810 21.54 0.0000
U3 1.8161 26.54 0.0000

Note: For the model’s species coefficients, the significance test statistics, are in relation 

to the default species which is Chinese grass Carp. All others are tested against zero. 

Observations = 495.

*,o=83.73

P(Z?o >83.7) <0.0000

Unrestricted Log Likelihood Function = -754.6863 

Restricted Log Likelihood Function = -796.5497
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Table 5-7: Ordered Probit Result for the Wangdu Model.

Level tested Coefficient t-ratio p-value
Constant 0.4837 1.16 0.2450
Chum 0.1908 0.88 0.3810
EPink 0.0752 0.36 0.7215
LPink -0.1256 -0.60 0.5518
P T -0.0109 -0.08 0.9356
F S 0.0059 0.04 0.9687
S N** 0.5003 3.68 0.0002
Fat -0.0579 -0.43 0.6674
Protein 0.0692 0.51 0.6074
Moisture -0.0572 -0.42 0.6715
Price 0.0043 0.36 0.7201
u , 0.5798 8.86 0.0000
u 2 1.1175 14.87 0.0000
u 3 1.7226 18.30 0.0000

Note: For the model’s species coefficients, the significance test statistics, are in relation 

to the default species which is Chinese grass Carp. All others are tested against zero. 

Observations = 250.

T’Cfio >17.9) <0.056

Unrestricted Log Likelihood Function = -393.3150 

Restricted Log Likelihood Function = -402.2791

The likelihood ratio test for overall model homogeneity was performed. Specifically 

H0: The same model applies to all groups

Ha: The form of the model is the same for all groups, but the parameters differ across the 

three aggregated income groups.



The likelihood ratio estimates a Chi-Square statistic = 2[ln(Lu)-Ln(Lr)] where Lu 

is the unrestricted model where the sum of the log-likelihood functions of the three 

equations aggregated by income levels fit separately and Lr is the likelihood function of 

the one aggregated restricted model.

The Chi-square statistic has (G-X)*K  degrees of freedom where G is the

number of disaggregated groups and K is the number of parameters in the model (Greene 

2003b).

For the rank model we get Chi-Square statistic of 31.4 (p-value = 0.088) thus our 

findings of three separate heterogeneous models are statistically significant at =0.10 

but not at a = 0.05.

A summary of the findings based on the ordered probit model for China, and the 

three separate groups and the statistical significance of these findings are listed in Table 

5.8.
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Table 5-8: The Preferred Attribute Levels for the Ordered Probit Conjoint Study 

Estimation.
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Attributes Level Tested City 1 & 2 City 3 &4 County

All Cities Beijing
Tianjin

Shijiazhuang
Baoding

Wangdu

Species 1) EPink ** 1) EPink ** 1) EPink** 1) Chum

(Tested 
in relation 
to carp)

2) Chum **
3) LPink **
4) carp

2 Chum) **
3) LPink**
4) carp

2) LPink **
3) Chum **
4) carp

2) EPink
3) carp
4) LPink

p T
Form

1) Powder
2) Tablet

1) Powder
2) Tablet

1) Powder
2) Tablet

1) Tablet
2) Powder

F_S 1) Flesh only** l)Fleshonly 1) Flesh only* 1) Flesh only
2) Flesh, skin and 2) Flesh, skin 2) Flesh, skin 2) Flesh, skin 
bone and bone and bone and bone

S_N 1) Sweet **
2) Natural

1) Sweet **
2) Natural

1) Sweet**
2) Natural

1) Sweet**
2) Natural

Fat 1) Low
2) High

1) Low
2) High

1) Low
2) High

1) Low
2) High

Protein 1) High**
2) Low

1) High
2) Low

1) High
2) Low

1) High
2) Low

Moisture 1) High
2) Low

1) High
2) Low

1) Low
2) High

1) Low
2) High

Price High to 
Low

Low to High High to 
Low*

High to 
Low

** significant at the a  -  0.05 

* significant at the =0.10



The three levels of Alaska wild salmon protein (i.e. Chum, EPink, and LPink) 

were tested against Chinese carp to get the relative preference of Alaska wild salmon 

species against Chinese carp. Table 5-8 shows that all of the three types of salmon protein 

are dramatically preferred to Chinese carp powder at the 5% significant level (P<0.0000) 

both from the aggregate model and from Beijing and Tianjin, as well as from 

Shijiazhuang and Baoding models. In Wangdu County, carp protein is more desirable 

than late run pink powder but none of the species were significantly different than carp.

Examining the product form attribute (powder vs. tablets), although powder is 

preferred to tablet in all but the Wangdu model, the product form is not statistically 

significant in any of the models. ( at either a  = .05 or a  = .10). In regard to the product 

being made from flesh vs. flesh, skin and bones the flesh only product is preferred in all 

models with varying degrees of statistical significance. This is in contrast to the pre-taste 

test where the product made from flesh, skin and bones was thought to be the most 

desirable (a  = 0.12). One possible reason for the consumers’ opinions on product content 

changing is that Chinese consumers presume (before tasting the samples) that the flesh 

with skin and bone product may provide more nutrition, such as calcium from bones, than 

flesh only product. After tasting, they found that the mixed protein was too coarse and 

thus made the taste worse, and decided to choose flesh only protein as “the most 

desirable” product. Table 5-9 shows some representative comments from open-ended 

questions (in regard to the product made from skin and bones).

“Wild salmon protein, which was made from flesh and mix, was too coarse” 

(Participant in Baoding).
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“Wild salmon protein made from mix is too coarse” (Participant in Shijiazhuang) 

“The taste of wild salmon protein is good, but it is too coarse” (Participant in 

Beijing)

Table 5-9: Numbers of Chinese Consumers Who Stated That the Salmon Protein (Made 

from Flesh, Skin And Bones) Was Too Coarse.

76

Cities Counts Percent

Beijing 9 18%
Tianjin 10 20%
Shijiazhuang 6 12%
Baoding 4 8%
Wangdu 1 2%

From the open-ended questions it did not seem that taste alterations were the 

reason that adding skin and bones to the flesh diminished the products desirability but 

that it was texture. It is clear that if commercially produced wild salmon powder is to 

include skin and bones that it must be ground more finely than we did for this project.

In all models the sweetened product was statistically significant at 0.05. 

There was a very strong preference for the sweetened product by the average consumer in 

all regions indicating that the Chinese children desired the sweet powder substantially 

more than the natural taste (unsweetened) product. In regard to fat level, none of the 

findings were significant although the low fat attribute was ranked higher than the high 

fat attribute. There was not clear indication of moisture attribute preference.

As our products are designed to be protein supplements it is not surprising that we 

found the high protein attribute to be statistically significant in the aggregate model at



a  = 0.05. In the disaggregate models, all but the Wangdu one, the high protein content 

was statistically significant at a  = 0.12. We might have expected a bit more significance 

from this variable but as we will discuss later it was clear from our survey that the factors 

relating to taste (species, product content (F_S) and taste (S_N)) dominated product 

selection.

It was expected that price would be ranked from low to high, that is, the lower 

priced products would be more desirable than the higher priced products. This was 

certainly indicated in the pre-taste test. However, this was only the case for Beijing and 

Tianjin. In the other three regions the counterintuitive result that the higher-priced 

product was deemed more desirable was found. In all cases the price findings were not 

statistically significant.

The results of this survey support the fact that the Chinese market was a collection 

of heterogeneous sub-market with distinct spending patterns. (Tai and Tam 1997) 

Consumers in complicated markets, such as Beijing and Tianjin, are more mature and 

price conscious. They have the capability of balancing price and value of the desired 

products. On the other hand, consumers in wealthy regions, such as those in Beijing and 

Tianjin, are less quality conscious than those in less affluent regions. This phenomenon 

can be explained by the fact that the well-developed market in these regions provided 

various choices and thus it might always be possible for them to find the favored product 

with a balanced price.

In the less sophisticated markets like Shijiazhuang, Baoding and Wangdu, the 

tendency of high price preference is pronounced in respect to the fact that consumers in
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these regions appear more quality conscious and are less mature buyers. First, price 

would be expected to be more important if income is low, which means lower income 

consumers are more price conscious. Second, a confusion of price and quality with the 

Chinese participants in these regions may have occurred leading to the result that higher 

price seemed to marginally improve the rank of the product. Buying brands with the 

assurance that the quality is consistently high is very important in these regions where 

low price often indicates low quality. Participants are likely to judge a new product by its 

price and often assume that products with higher price have a better quality. This 

tendency may be even more pronounced when parents are choosing children’s food 

supplements. The participants in the lower income Chinese regions were inevitably 

affected by the high price high quality assumption. This inability to separate quality from 

prices for salmon, and unexpected affects on the estimated price variable, was also found 

in another conjoint study of wild salmon. For Japanese importers of salmon “buyers may 

perceive products priced a lower than some ‘appropriate price’ as being of inferior 

quality” (Anderson and Bettencourt 1993).

Chinese consumers’ assertion that low price represents low quality might also be 

supported by answers from open-ended questions.

“I like wild salmon protein better than carp protein because I doubt that the lower 

priced carp protein is wholesome. Carp protein may be made from polluted fish and it 

may even contain chemical.” (Participant from Tianjin)
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This participant suggested that even though price is one of the factors that effect 

her purchasing decision, she would like to try more expensive Alaska wild salmon 

protein if the quality of Alaskan salmon protein is high and the brand is trustworthy.

Another consumer from Shijiazhuang chose the early run pink protein as his liked 

best protein even though the price ($3.87 /50g) of this product was the most expensive 

one among the five products she was assigned. She explained that:

“My first concern is whether fish protein will be healthy for children’s growth or 

not. The higher priced salmon protein is more reliable than other low priced 

products. I do not want to take the risk of feeding my child with untrustworthy 

low priced product” (Participant from Shijiazhuang).

5.4 Ordered Probit Model for the Marginal Effects (Aggregate Model)

The marginal effect probabilities for the binary non-species variables are found by 

calculating the estimated probability differences for the variable between the probability 

of being in each ranked category with the variable switched on (equaling one) vs. 

switched off (equaling zero) with all other variables at their mean levels. For the fish 

species the probabilities are in relation to a carp product and are found by calculating the 

difference in probabilities for a product made from carp (intercept turned on and all other 

fish species turned off) and a particular species (that species turned on and all other 

species and the intercept turned off) with all other variables at their mean levels. In the 

interest of brevity, only the marginal effect probabilities for the aggregated model are 

presented (see table 5-10).
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Table 5-10: Marginal Effect Probabilities in Order of Largest Increase in the Highest 

Ranked Category for the Aggregated China Model.
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Level
tested

Lowest
Ranked
Product
P(y=0)

Vext Lowest 
Ranked 
Product
P(y=i)

Middle
Lowest
Ranked
Product
P(y=2)

Second
Highest
Ranked
Product
P(y=3)

Highest
Ranked
Product
P(y=4)

EPink** -0.284 -0.097 -0.008 0.110 0.262
Chum** -0.244 -0.067 -0.023 0.100 0.188
LPink** -0.228 -0.057 -0.026 0.094 0.165
P I -0.020 -0.008 0.000 0.009 0.020

F S** -0.037 -0.015 0.000 0.016 0.036

S_N** -0.109 -0.045 0.000 0.045 0.109

Fat 0.019 0.008 0.000 -0.008 -0.019

Protein** -0.036 -0.015 0.000 0.015 0.036

Moisture -0.004 -0.002 0.000 0.002 0.004

Price -0.001 -0.001 0.000 0.001 0.001

** significantly different from zero (or in the case of species from carp) at the 5% level in 

the aggregated ordered probit estimation..

* significantly different from zero (or in the case of species from carp) at the 10% level in 

the aggregated ordered probit estimation..

So for example, “chum” is an indicator variable (binary) that equals 1 if the 

species attribute was a chum salmon and 0 if the salmon was other species. In the 

aggregate China model the chum variable is statistically significantly different from carp 

(the default species) at a p-value less than (0.0000). The marginal effects show that if the 

aggregate Chinese consumer is presented with protein powder made from chum salmon 

then the probability that the product will be ranked as the highest ranked product



increases by 18.8% and 10.0% for the next highest ranked category. These increases 

comes from the remaining three categories so that the total marginal effect from all five 

categories is zero as changes in probabilities in any category must be exactly offset by 

changed probabilities in all remaining categories. For instance, the probability that the 

product will be ranked as the lowest ranked product decreases by 24.4%.

From the aggregate China model we can also see that the early-run pink and late 

run-pink salmon species are significantly more preferable than Chinese carp at a p-value 

less than (0.000). The marginal effects indicate that if the protein powder is made from 

early-run pink salmon (as opposed to carp) then the product’s probability of being ranked 

in the highest category increases by 26.2% in comparison to the product made from carp. 

Likewise, the probability of ranking the product made from late-run pink salmon in the 

highest category increases by 16.5%.

The flesh-only product content is statistically significantly more desirable 

(P<0.0444) than the product made from flesh, skin and bones. If Chinese consumer has 

the opportunity of choosing flesh only product rather than mixed product, the opportunity 

of ranking the product highest will increase by 3.6%.

Since sweet protein is highly preferred by Chinese consumers, the probability of 

ranking the product highest will increase by 10.9% for the sweetened product as opposed 

to the unsweetened product. The China model also suggests that the marginal effect of 

ranking high protein product the highest will increase 3.6% if high protein salmon 

product were presented rather than a low protein product.
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It is clear that from the ordered-probit analysis that some of the subsets of the 

attributes were statistically insignificant in the estimation. This is likely the result that 

the attributes, being most coveted by the children in the taste test, were paramount when 

the parents made a ranking decision. Other factors that do not related to taste and textures 

were less important during the taste test. It is the combination of children’s opinion on 

taste and texture as well as their parents’ preconceived opinion that lead to the final 

ranking and rating. The finding on price (insignificant and positive) is contrary to 

expectations. One possible reason for this unexpected finding was that parents filled out 

the survey after their children tasted the five different samples and the attributes that may 

have dominated the discussion between the parent and the child were the taste and texture 

of the product. Indeed, the only non-taste or texture attribute to be consistently 

statistically important, was protein whose attribute dominates discussion of protein 

supplements for children.
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6 Conclusions

The wild salmon industry has faced serious financial challenges resulting from the 

rapid proliferation of farmed salmon production. There appears to be no one solution that 

will “save” the wild salmon fisheries. The economic hardships that Alaska has faced as a 

result of the economic collapse of its wild salmon industries have been felt by coastal 

communities, fishermen and processors. It is vital that Alaska tackles this problem in 

many different dimensions. One way is to develop new products and/or new markets. 

This project involves both. A new salmon protein concentrate was developed by the 

Kodiak Industrial Technology Center and a survey and taste test were administered to 

250 citizens of China. The Chinese market was chosen because of its untapped potential 

to be a large market for salmon concentrate and its historical acceptance of fish as a 

valuable protein sources. The “one couple, one child” policy gives parents an added 

incentive to make the health concern of the only child paramount.

The salmon powder was produced from the two most affordable Alaska wild 

salmon products, chum and pink salmon. The results of the taste test show promise. 

First, a pre-taste test question was presented to determine if Chinese residents would 

purchase a new product made from salmon powder. The results of the binary conjoint 

estimation indicated that the Chinese consumer favorably anticipate the new products. 

All species of wild salmon tested, both early and late run pink salmon as well as chum 

salmon, were preferred to the existing commercial grass carp protein powder. Potential 

consumers indicated that they were seeking an affordable sweetened high protein 

supplement (for their children’s diet) that was in powder form and low in fat.
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A taste test was administered to 250 parents they were asked to rank the five 

products after consultation with their children. The attributes that dominated the post

taste test conjoint analysis centered on taste and texture. Wild Pacific salmon species 

dominated the currently sold fish powder made from grass carp. The sweetened product 

was highly statistically significant and in the marginal effect analysis those products 

made from sweetened wild salmon dominated the probabilities of the natural taste 

products. The salmon made from flesh only dominated the products made from flesh, 

skin and bones which may be the result that our latter product was ground too coarse. 

Further investigation for this product might be performed for this attribute using a finer 

grinding process. There was also indication that the powder form was preferred to a 

protein concentrate tablet.

The non-taste (or texture) attribute that seemed to be most important was a high 

protein level which is the purpose for the protein supplement. Finally, although in the 

pre-taste test consumers indicated that they preferred a low-priced item in the post-taste 

test their seemed to be suspicion that the presented products that were lower-priced were 

also of lower quality. Any further survey work performed for this product must make it 

clear that in the hypothetical market price difference do not reflect quality differences.

From the conjoint rankings of the five products presented to the children and their 

parents, 90.8% of all participants chose a salmon product, as opposed to a carp product, 

as their “most desired” product. For the consumers who chose salmon, when asked if 

they would purchase their “most desirable product” 71% of the potential customers said 

yes (Table 2-2). In the most affluent communities, Tainjin and Beijing 94% and 73% of
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the respondents said that they would purchase their highest ranked Alaska wild salmon 

product whereas in the poorest regions, Wangdu, only 48% responded positively. Given 

that the overwhelming portion of the topped rank product were made from wild salmon 

this indicates that there is a potential demand for this product in China.

High price and unfavorable taste appears to be the most important reasons that 

caused survey respondents not purchase the salmon product.

This project focused mainly on the potential demand, and attribute valuation, of 

salmon protein concentrates in China. It does not contain an in-depth investigation of the 

logistics and challenges of doing business in China. Many issues are important when 

dealing with China including where the potential processing would be performed. 

Producing the powder locally may provide the largest benefit to Alaska and reduce the 

transportation cost of the product but may be less desirable in terms of a partnership with 

Chinese firms that are jointly profitable. Selling the raw or dried fish may be more 

desirable to Chinese firms and could lower the cost of the product as cheaper Chinese 

labor and energy costs would be used to produce the powder which could negate the 

higher transportation costs. Tariff costs are also a consideration as the tariff for fish 

protein, used for human consumption and for dried fish products, is 52.1%. For frozen 

fish the tariff varies from 29.95% to 40.4%. (China Import Tariff, 2000). These are just 

some of the consideration when pondering the possibilities of opening up the Chinese 

market for this potential products and research needs to be conducted in this area.
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Fish Protein Concentrate Survey 12

Conducted in China

What Do You Think?

I I A F  UNIVERSITY OF ALASKA

U n r  FAIRBANKS
Department of Economics 

University of Alaska Fairbanks 
Fairbanks, Alaska, 99775-6080 

USA
Monday, October 13,2003



Fish Protein Concentrate Species

This survey is soliciting your opinion about purchasing fish protein 
powder made from the following species. Below is a description 
of each species. The wild salmon is harvested in Alaska and the 

Carp is produced in China.

Pink Salmon

Of the five Pacific salmon species harvested 
in Alaska, the pink salmon makes up the largest 
portion of the total salmon catch.

The first run of pinks (early run) tend to be of 
slightly higher quality with a higher fat content. 
The later (late run) run of pinks is closer to 
spawning and is of a slightly lower quality.

On average, there is a 1.0 grams of omega 3 fatty 
acids per 100 grams serving of pink salmon. 
Omega 3 fatty acids have a number of positive 
health benefits for children, especially on 

reducing the risk of childhood asthma.

Chum Salmon
The chum salmon is the third most 
numerous salmon harvested in Alaska.

On average, there is a 1.1 grams of omega 
3 fatty acids per 100 grams serving of chum salmon.

Grass Carp is a type of Chinese major 
carp, which is widely cultured in the 

Grass Carp ponds in most parts of China.

On average, there is a 0.6 grams of omega 
fatty acids per 100 grams serving of grass carp.
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These questions in this survey are about your preferences for fish protein 
powder that may be used as a supplement to your child s diet.

SECTION A

HOW IMPORTANT ARE THE FOLLOWING ATTRIBUTES FOR 
PURCHASES OF FISH PROTEIN POWDER FOR YOUR CHILD

Below is a list of attributes that may be of concern when purchasing 
Fish Protein Concentrate. Please indicate how important each attribute 
is to you by circling one score for each attribute on a scale of 0 to 10 with 
0 being least important to 10 being most important.

0 = Least Important 10 = Most Important N/A = Don’t know / Not applicable

Least Important Most Important
1. Species N/A 0 1 2 3 4 5 6 7 8 9 10

(see inside front cover)

2. Content N/A 0 1 2 3 4 5 6 7 8 9  10

(with or without skin and bones)

3. Form N/A 0 1 2 3 4 5 6 7 8 9  10

(powder or Tablet)

4. Color N / A  0  1  2 3 4 5 6 7 8 9 10

(yellow, light or dark brown)

5. Taste N/A 0 1 2 3 4 5 6 7 8 9  10

(sweet or natural)

6. % Fat  N/ A 0 1 2 3 4 5 6 7 8 9  10
Content

(how much fat product has)



Least Important Most Important

7. N/A 0 1 2 3 4 5 6 7 8 9  10
% Protein 
Content

(how much protein product has)

8. N/A 0 1 2 3 4 5 6 7 8 9  10
% Moisture 

Content

(how moist product is)

9. % Salt N/A 0 1 2 3 4 5 6 7 8 9 10

(how salty product is)

10. Price N/A 0 1 2 3 4 5 6 7 8 9 10

(how expensive product is)



SECTION B

PLEASE HELP CHOOSE THE FINAL PRODUCT FOR 
PURCHASE DESIRABILITY

For the following product below, please circle the combination of attributes 
that you would associate with what you would consider the 
MOST DESIRABLE PRODUCT that would be sold in the market.

MOST DESIRABLE PRODUCT (circle the appropriate attribute level)

Species:

Product Form: 

Content:

Taste:

Fat Content: 

Protein Content: 

Moisture Content: 

Price: RMB/50 g.

Chum salmon early run pink salmon 

late run pink salmon carp 

powder tablet

flesh only flesh with skin and bones

natural sweet

high low

high low 

high low
20 24 28 32 36

LEAST DESIRABLE PRODUCT (circle the appropriate attribute level)

Species:

Product Form: 

Content:

Taste:

Fat Content: 

Protein Content:

Chum salmon early run pink salmon 

late run pink salmon carp 

powder tablet
flesh only flesh with skin and bones 

natural sweet 

high low 

high low

Moisture Content: high low 

Price: RMB/50 g. 20 f§  f | 32 36
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Followings are five products that you may consider purchasing 
to supplement your child’s diet. For each product a sample is 
included for the taste portion of the survey.

Please have your child sample the products and fill out your 
Preferences for the product after consulting your child on the 
taste of the product. If your child is too young to express his/her 
preference for the taste, you may consider tasting the product 

yourself and determine whether your child would like the product 
in your opinion.

SAMPLE PRODUCT CARDS

SpeciesrEarly run pink salmon 
Package Form: Powder
Content: Flesh only
Taste: Natural
Fat Content: High
Protein Content: High
Moisture Content: Low
Price: RMB: 36/50 g. __

Species:Late run pink salmon 
Package Form: Tablet
Content:Flesh, bones and skin 
Taste: Natural
Fat Content: Low
Protein Content: High
Moisture Content: low
Price: RMB: 28/50 g.
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Product C ^ " "  1

Species: Chum
Package Form: Powder
Content: Flesh only
Taste: Sweet
Fat Content: High
Protein Content: High
Moisture Content: Low

Price: RMB: 24/50 g.

Product D ****** ~

Species: Carp
Package Form: Powder
Content: Flesh only
Taste: Natural
Fat Content: High
Protein Content: High
Moisture Content: Low
Price: RMB: 32/50 g.

Product E

Species:Late run pink salmon
Package Form: Powder
Content: Flesh only
Taste: Sweet
Fat Content: High
Protein Content: Low
Moisture Content: Low 
Price: RMB: 28/50g
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Please rate each product found on page 5 on a scale of 0 to 
10 with 0 being a product that you consider a poor candidate 
to purchase to 10 being a product that is highly desirable to 
purchase.

Poor Product Excellent Product

1.
Product
A

0 1  2 3 4  5 6 7  8 9  10

(please see sample product cards on page 5)

2.
Product
B

0 1  2 3 4  5 6 7  8 9  10

(please see sample product cards on page 5)

3.
Product
C

0 1  2 3 4  5 6 7  8 9  10

(please see sample product cards on page 5)

4.
Product
D

0 1  2 3 4  5 6 7  8 9  10

(please see sample product cards on page 5)

5.
Product
E

0 1  2 3 4  5 6 7  8 9  10

(please see sample product cards on page 5)

Next, please rank each of the products above (A, B, C, D, and E) 
in order of how you like the product.

Liked the best: _____________
Second best:_______________ _____________
Third best: _____________
Fourth best: _____________
Liked the least: _____________

Would purchase______  Would not purchase________

For the “liked the best” product, if you would not purchase, 
why would you not purchase?



PLEASE ANSWER A FEW QUESTIONS ABOUT THE CARP 
PROTEIN CONCENTRATE AND ALASKA SALMON FISH 

i_ CONCENTRATE

1. Have you ever used carp protein concentrate for your child’s 
supplement before?

a) Yes

SECTION C

b)No   (If your answer is “no”,
please skip to section D.)

Remark:

2. What brand do/did you use?

Remark:

3. Please comment in general about the desirability of the 
carp protein concentrate as a supplement for your 
child’s diet.

Remark:



4. Please comment in general about the desirability of any of 
the salmon fish protein powder supplements that you and 
your child tasted as a potential supplement for your 
child’s diet.

Remark:

5. Please comment in general about the desirability of any of 
The ild salmon fish protein concentrate supplements that 
you and your child tasted in comparison to the carp protein 
concentrate as a potential supplement for your child’s diet.

Remark:

6. What is your monthly budget spent on your baby’s 
supplement (in Yuan)?

a) Less than 99
b) 100-199
c) 200-299
d) More than 300

7. What is the total monthly budget of your food budget 
(in Yuan)?

a) Less than 500
b) 500 -799
c) 800- 1099
d) 1100- 1400
e) More than 1400
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The following questions will help us to know more about potential 
customers for fish protein powder. The information provide will 
remain strictly confidential, and you will not be identified with 
your answers.

1. What is your child’s age today?

YEARS_________  MONTHS___________

2. Is your child (circle answer.)

MALE FEMALE

3. How many members are there in your household 
(including yourself)?

Number of household members.

4. Which of the following categories best describes your 
household’s total monthly income after taxes in 2002 
(in Yuan)?

1) UNDER 1000
2) 1,000-1,999
3) 2000 -2,999
4) 3000 -3,999
5) 4000 -4,999
6) 5000 -5,999
7) OVER 6000



5. What is the highest level of education you have completed 
(Circle answer)?

1) Elementary school
2) Middle school
3) High School Graduate
4) Technical School
5) Associate degree
6) College
7) Master’s
8) Ph.D.

THANK YOU FOR PARTICIPATING!

Please use the space below to make any comments you may have 
about this questionnaire or add any additional information. If you 
have questions regarding the questionnaire, please call (907) 474-5532.

Or contact Pei Xu at:

Pei Xu

Graduate Student 
Economics Department 
School of Management 
University of Alaska Fairbanks 
PO Box 750364 
Fairbanks, AK 99775-0364 
907-474-5532 
ftpx@uaf.edu

mailto:ftpx@uaf.edu

