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1. Introduction 
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. In the world’s largest salmon consumer markets: Japan, Europe, and the United 

States, farmed salmon from Norway, Chile, the United Kingdom, and other countries 

compete with Alaska wild salmon capture fisheries ultimately exerting substantial 

downward pressure on processor and ex-vessel prices (Herrmann 1994, 2002). Because 

of the substantial 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 salmon 

species, such as pink and chum.  

Most sectors of Alaska’s 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, 2004, p. 1). It is clear that traditional Alaska salmon markets and 

product forms can no longer support the healthy revenues and profits of the past. Seeking 

new product forms for low-valued pink and chum salmon, and searching for new world 

markets, may be necessary to financially revitalize a portion of the Alaska salmon 

industry. Already, Alaska is turning toward alternative markets in Japan. Recently, 

progress has been made in introducing pink salmon burgers to the Korean market (Alaska 

Fisherman’s Journal 2004). These types of innovative products and market combinations 

are vital to the rebuilding of healthy salmon markets. 

This project was aimed at investigating the potential of developing a new market in 

China for a new product—salmon protein concentrate—made from Alaska pink and 

chum salmon. There is an existing commercial fish protein market in China, used to 

supplement children’s protein, made from domestically aquacultured grass carp, which is 

used in the hope that it will increase the health of Chinese children. As Alaska pink and 

chum salmon have a higher protein level than carp we designed a taste test to investigate 

whether this feature, combined with other attributes of salmon protein powder, might lead 
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to a favorable position for this product. If consumers like it, the commercial use of the 

relatively inexpensive Alaska pink and chum salmon might be further investigated as a 

good resource for producing fish protein concentrate for the Chinese market.  

Alaska Salmon Protein Concentrate Products 
Fish protein concentrate is a product in which the protein concentration 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 (Awusu 

2001). The Alaskan wild salmon protein concentrate was developed with a focus on the 

market for Chinese children six years and under. 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, late-run pink, and chum salmon. The early-run 

pink salmon was harvested in late July and the late-run pink salmon and chum salmon 

were harvested in mid-August 2003. Harvested 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 90°F and was finished off at 120°F 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. A nutritional analysis of the salmon and carp powders is presented in 

Table 1.  

 

 2



 

Table 1. Nutritional analysis of wild Alaska salmon and Chinese carp protein for 
the Chinese survey. 

 

Species Ave. Protein Ave. Fat Ave. Moisture Ave. 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% 

 

 
Vacuum packed salmon protein powder concentrate sample 
provided to Chinese children to taste. 
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 Four different groups of fish species were examined: early-run pink, late-run pink, 

chum salmon, and commercially produced Chinese grass carp. For the salmon species, 

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

bones. Product 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). 

The fat, protein, and moisture content were specified as high and low levels. The prices 

of the products ranged from 20 Chinese Yuan (approximately $2.42) per 50g to 36 

Chinese Yuan (approximately $4.34/50g).  

To compare the salmon protein concentrate attributes with each other, and 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 best liked fish protein concentrate. Marketing survey methods 

were employed in the design of the questionnaire. Focus groups were used for the pre-

testing of the questionnaire including fine-tuning the Chinese translation. Two hundred 

and fifty Chinese parents and children were interviewed during the Chinese survey. A 

popular market technique of conjoint analysis was applied to construct the model. 

Detailed information concerning consumers’ preferences was obtained through the open-

ended questions. 

2. The Chinese Market 
Traditionally and culturally, various types of soybean foods have played an important 

role in Chinese people’s protein consumption. With the growing consumer importance of 

younger generations, trends are changing and younger parents are starting to look for 

higher-valued products for their young children. One reason for this new trend is based 

on the “one couple, one child ” policy. Chinese couples are allowed only one child, and 

the health concern of the only child is of the highest concern for the family. Thus, the 

budget on children’s foods, especially on nutritional foods, has increased rapidly within 

the past few years (He 1998, Cheng 2001). 

In the more affluent cities of China, such as Beijing and Tianjin, children’s food 

products that possess scientifically documented nutritional benefits have become popular 

and appeal to Chinese parents (Scarry 1997). Juice and milk are commonly added to 
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children’s breakfasts and as snacks between meals in the wealthier regions. Protein 

supplements are mixed with juice and milk to feed infants and young children. For 

children who prefer the taste of fish powder, as many of the children we interviewed 

during the survey did, fish powder can also be eaten directly or mixed with water.  

The surveyed Chinese parents also suggested simmering the salmon powder with 

rice or noodle soup to help enhance children’s protein digestion in the 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 sufficient protein in their diets. The 

problem is especially significant for children over two years of age. The World Health 

Organization database in 1992 indicates that protein-energy malnutrition led to over 21% 

of the children in China being underweight (Onis et al. 1992). The Human Development 

Indicator from the United Nation’s Development Program indicates that 10% of Chinese 

children under five years of age ranged from being moderately to severely underweight 

(United Nations Development Program 2004). Adding salmon protein to the traditional 

dishes may be an efficient way to improve protein intake of Chinese children. A study of 

the intake of fish protein concentrate on 144 preschool 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). 

Chinese Domestic Aquaculture Carp Protein 
Fish has been accepted as a good nutritional source for Chinese children, yet fresh fish 

has not been convenient to use for children’s food. Steamed fresh fish is not considered 

safe for children since fish bones may cause choking. Fish protein concentrate, as a 

nutritional supplement, is a relatively new product in China. It was developed in 1990 by 

the Shanghai Children’s Nutritional Food Research Center, and the marketing of carp 

protein concentrate started in 1996. At first, 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. However, the carp protein has started to gain market share and is being gradually 

accepted by young Chinese parents. Shanghai Children’s Nutritional Food Research 
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Center has also currently developed eleven protein products which include beef and 

shrimp protein (Eastwes 2004).  

An investigation of distribution regions for Chinese carp protein may provide 

useful information for future Alaska salmon powder producers and sellers. 

Geographically, China can be roughly divided into five major regions: South 

(Guangzhou), East (Shanghai), North (Beijing-Tianjin), West (Xinjiang), and Northeast 

(Shenyang). Carp protein is sold in the southern and eastern Chinese coastal cities. Table 

2 shows that sales of carp product are mainly in six cities: Shanghai, Tianjin, Guangzhou, 

Zhengzhou, Wenzhou, and Beijing) (also see Figure 1).  

 

Table 2. Regions of distribution for domestic carp protein concentrate in China. 

City 
Population 

density 

Coastal 

city? 

Price 

($/50 grams) 
Wholesalers 

Beijing 12,200,000 No $3.50 
Carefree supermarket, 

Pricesmart supermarket 

Shanghai 13,100,000 Yes $3.60 Carefree supermarket 

Tianjin 9,000,000 Yes $2.70 LeGou supermarket 

Guangzhou 6,700,000 Yes $3.20 Wanjia SuperMarket 

Zhengzhou 5,400,000 Yes $2.70 Huancheng Chain Store 

Wenzhou 4,700,00 Yes $3.30 Huapu SuperMarket 

Source: Producers’ Web sites 
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Wenzhou
Carp 

powder 
sales 

regions 

Figure 1. Geographical locations of six main sales regions of Chinese carp powder. 
Within these six cities, Beijing and Shanghai have the highest populations. Beijing is the 
only non-coastal distribution region for carp protein.  

3. The Survey 
The final survey was completed after extensive focus group work that consisted of 

presenting the survey to Chinese children living in Fairbanks, Alaska, and filming the 

taste test and interviewing the parents. (The completed survey (English version) is in the 

Appendix of this report.) Chinese facilitators were employed in five Chinese cities to 

administer taste tests to 250 children (50 in each Chinese city/area) and gather 

information about the products.  

Selection of the Five Survey Regions 
Among the six carp protein distribution regions, two cities (Beijing and Tianjin) were 

chosen in which to conduct the Chinese survey. People who live in these two regions 

have had a good opportunity to use carp protein, or other types of children’s protein 

supplement. As income levels in Shanghai, Guangzhou, Zhengzhou, and Wenzhou do not 

differ significantly from Beijing and Tianjin, three additional cities with clearly lower 

income levels were included in the study to achieve a broader sampling of the Chinese 

consumers. 
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 Shijiazhuang, Baoding, and Wangdu were chosen as additional surveyed regions. 

These cities/regions are located in the Hebei Province, as are Beijing and Tianjin. 

Shijiazhuang and Baoding have moderately lower monthly household income than 

Beijing and Tianjin. Wangdu County had the lowest income level. The five surveyed 

regions are represented in Figure 1. 

An experienced interviewer, who had over twenty years experience in child-care, 

was obtained to conduct survey in Shijiazhuang city. It was indicated later, from the 

open-ended questions that much insight on children’s taste preference was acquired 

through efforts of this interviewer. 

Protein Supplement Expenditures in the Five Regions 
In order to get an approximate idea of how Chinese parents budget for their children’s 

food supplements, a survey question was designed to obtain the related information. In 

Table 3 the monthly expenditures on children’s food supplement for the five survey 

regions are presented.  

 

Table 3. Percent of monthly expenditure ranges on children’s food supplements (U.S. $ 
equivalent) among surveyed Chinese consumers. 
City Beijing Tianjin Shijiazhuang Baoding Wangdu 
      
Less than $11.97 22 32 62 58 76 
$11.97-$24.06 48 50 28 32 22 
$24.06-$36.15 20 16 6 4 2 
More than $36.15 10 2 4 2 0 
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Tianjin

Five Surveyed regions 

Wangdu

Figure 2. Geographical locations of the five Chinese survey regions. 

 

Survey and Experimental Design 
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. The selected attribute and attribute 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. 

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

children’s food supplement market, a preliminary research of the existing fish protein 

concentrate producers in China, and suggestions obtained from the focus groups of 

Chinese parents whose children pre-tested our product.  
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 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 considered high fat content, and 9.2% or lower was 

considered 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. An average moisture content of 4.6% or 

higher was considered high and 1.9% or lower was considered low. 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).  

 
Table 4. List of the attributes and attribute levels of protein concentrates. 

Attributes     Levels       
 
1. Species     Early-run pink salmon   
     Chum salmon 
      Late-run pink salmon 
      Grass 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) 
28-32RMB/50g ($3.4-3.9/50g) 
32-36RMB/50g ($3.9-4.4/50g)   
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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 a 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. The D-

optimality criteria is reported to be the most common criterion for computer-generated 

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

sampling procedure.  

The product cards (with attached fish protein samples) were then designed. It was 

determined that five cards would be a representative sample in which consumers could 

rank and rate varying products (especially different fish species) but would not be overly 

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 5 times and 25 times in total for all 5 regions. Each 50 products 

were generated in random order, so each 10 consumers would have 5 different 

combinations of products and they would also appear in different orders.  

Summary Statistics 
Each surveyed unit consisted of a parent and a child. The parents were presented with a 

combination of five different products (randomly selected from 50 possible products) and 

asked to answer a series of questions both before their child had tasted the product 

samples and afterwards. When filling out the questions regarding how they liked the 

products the parents ranked the sampled products after consulting with their child on how 

they liked each tasted product. 
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A child tasting salmon powder in Tianjin. 

For the ranking question (after the taste test) the parents were asked to rank the five 

products in order and then state whether they would purchase the product that they 

ranked as their most liked product. The percent of participants who chose each particular 

fish product (any product form) as their most desired product is shown in Table 5. 

 

Table 5. Percent of consumers who indicated the following fish groups as their most 
liked product. 

City Beijing Tianjin Shijiazhuang 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 0.08 20,0 6.0 12.8 

Grass carp 12.0 0.04 0.08 0.06 16.0 9.2 

 

From the five cards presented to each consumer, which showed varying products, Alaska 

salmon was chosen far more often as the most desired product than the existing 

commercial grass carp product. Overall, Alaska salmon was chosen as the most liked 
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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 one quarter 

choosing chum salmon. Table 6 gives the statistics (out of the Chinese consumers who 

chose salmon as their most favored product) on whether they would like to buy the 

Alaska salmon product or not.  

Table 6. Percent of consumers (of those who chose Alaska salmon as the most 
favored product) who indicated they would like to buy the product. 

City Beijing Tianjin Shijiazhuang Baoding Wangdu Overall 

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

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

 

From Table 6 we can see that for the 90% of Chinese consumers who indicated that 

salmon was their most favored product, more than 70% said they would like to buy it. Of 

these five areas, Tianjin has the highest rate of 94% and Wangdu County has the lowest 

of 48%. The overall percent of the participants who indicated that they would like to buy 

their most desired product was 71%. 

An open-ended question was asked of the 29% of the participants, who chose 

salmon as their best liked product but indicated that they would not like to buy it: “For 

the ‘liked the best’ product, if you would not purchase it, why would you not purchase?” 

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

aspects from each consumer’s personal point of view. We categorized four broad reasons 

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

These four reasons include: concerns about price, taste, nutrition, and unknown or foreign 

brands (see Table 7).  
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Table 7. Common reasons for Chinese consumers not wanting to purchase the Alaska 
salmon products. 

 

City Price 
concerns

Taste 
concerns

Nutritional 
concerns 

Do not 
trust the 
brand 

Beijing 51% 23% 13% 13% 

Tianjin 49% 15% 22% 15% 

Shijiazhuang 44% 12% 16% 28% 

Baoding 48% 20% 9% 23% 

Wangdu 49% 17% 10% 24% 

 

For the 29% of the participants who would not like to buy the salmon protein product, 

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

the most-mentioned factor. Approximately 50% of survey participants in each of the 

surveyed regions, who indicated that they would not like to buy the salmon product, said 

that high price was the primary reason. Some consumers were not satisfied with the taste 

of the salmon products, often citing that the salmon product tasted too fishy. These 

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

flavor, to lesson the fishy taste. Chinese consumers also had nutritional concerns, and 

some survey participants indicated that they would not buy the salmon product because 

they did not trust the unknown Alaska salmon protein brand (vs. a domestic or an 

accepted foreign brand).  

4. Conjoint Analysis 
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). The fundamental objective of the consumer utility theory is 

to determine buyers’ preference for a product as a function of the product attributes:  

Product preference = f (attributes). 
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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 groups of 

fish—chum salmon, early-run pink salmon, 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 

preference for the above eight attributes. 

 We designed our survey of potential Chinese consumers 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 of potential 

products. Attributes, and relevant attribute levels, were presented to survey participants in 

profile cards along with sample products. When the Chinese consumers rank the different 

profile cards, containing different attribute levels, the participants’ overall preferences 

can be estimated. An example of a profile card can be found in Figure 3.  

 

Product A     
 
Species: Early-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.   
 

Figure 3. Sample survey profile card. 

Consumer Purchases 
In the introduction of new products two features are important to establish the product in 

the market place. 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. Initial purchases 
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will be a function of expected favorable attributes and anticipated benefits from the target 

product, relative to other competing products available in the market place (Peter and 

Olson 2002). 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 et al. 2000).  

To capture both of these effects, participants were first presented with an opportunity to 

rank their most-desired and least-desired products by choosing among the eight attributes 

their most and least desired attribute levels. A binary probit estimation procedure was 

utilized to estimate participants’ binary rankings obtained prior to the taste-test. After the 

taste-test was administered, the rankings of five products was estimated utilizing an 

ordered-probit model. The result from the pre- and post-taste test conjoint analysis 

estimation is used to measure both the pre- and post-consumer attitudes toward product 

attributes as well as to compare changes in expressed preferences. The attributes and 

levels used for the conjoint analysis are listed in Table 8. 
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Table 8. The definition of variable names for the Chinese survey. 

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.$: $2.42, $2.90, $3.39, $3.87, 
$4.36) 

 

Analysis of Pre-Taste Product Rankings 
Table 9 shows the results from the pre-taste conjoint analysis, using a binary probit 

equation where the probability of designing a “most desirable product” (coded as 1) or a 

“least desirable” (coded as 0), was estimated. In the interest of brevity, only summarized 

the results of the estimation is shown. 
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Table 9. The preferred pre-taste test attribute levels 
for the binary probit conjoint estimation. 

 
Attribute  Pre-Taste 

Test 
Species 1) EPink** 
(Tested in relation 2) Chum** 
to carp – listed in 3) LPink 
order of preference) 4) Carp 
  
Product Form Powder* 

  
Product Content Flesh, Skin, 

and Bones 
  

Taste Sweet** 
  
Fat Content Low** 
  
Protein Content High** 
  
Moisture Content Low 
  
Price Low** 

 
**Significant at the 0.05α =  
*Significant at the 0.10α =  

 
Examining the summarized findings for the pre-taste test binary probit 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 grass carp. 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 apposed to flesh only), one that was 

lower in fat and higher in protein. There was little consensus as to the moisture level. As 

expected, the Chinese consumers favored a product that was lower-priced, all else equal.  
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Analysis from Post-Taste Product Rankings  
Four ordered probit models were estimated. One was for the aggregate model, and one 

separates out three Chinese regions by income levels. It was clear from a survey question, 

which solicited consumer income levels, that the modeled regions could be divided into 

three regions (not including the aggregate region of all five areas) from the highest 

income level region (Beijing and Tianjin), to the middle income level region 

(Shijiazhuang and Baoding), to the lowest income level region (Wangdu). For these three 

subgroup regions, as well as the five area aggregate regions, ordered-probit models were 

estimated. Again, in the interest of brevity, the equations are not shown (see Pei 2004 for 

all estimated equations). A synthesis of the estimated equations are show in Table 10. 
 

Table 10. The preferred attribute levels for the ordered probit post-taste test conjoint 
estimation. 
Attribute  Aggregate  Beijing and 

Tianjin 
Shijiazhuang 
Baoding 

Wangdu 

Species 1) EPink** 1) EPink** 1) EPink** 1) EPink 
(Tested in relation 2) Chum** 2) Chum** 2) LPink** 2) Chum 
to carp – listed in 3) LPink** 3) LPink** 3) Chum** 3) Carp 
order of preference) 4) Carp 4) Carp 4) Carp 4) LPink 
     
Product Form  Powder Powder Powder Tablet 
     
Product Content Flesh only** Flesh only Flesh only* Flesh only 
     

Taste Sweet** Sweet** Sweet** Sweet** 
     
Fat Content Low Low Low Low 
     
Protein Content High** High High High 
     
Moisture Content 
 

High High Low High 

Price High Low High* High 
**Significant at the 0.05α =  
*Significant at the 0.10α =  

 

The three types of salmon that the Alaska salmon protein was made from (i.e., chum, 

early-run pink [Epink], and late-run pink [Lpink]) were tested to get the relative 

preference of Alaska salmon species in relation to Chinese carp. In Table 10 it can be 
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seen that all of the three types of salmon protein are statistically preferred to Chinese carp 

powder at the 5% significant level both from the aggregate model and from Beijing and 

Tianjin, as well as from the Shijiazhuang and Baoding model. In Wangdu County, carp 

protein is more desirable than late-run pink powder but none of the species were 

significantly different from carp.  

Examining the product form attribute (powder vs. tablets), although powder is 

preferred to tablets in all but the Wangdu model, the product form is not statistically 

different in any of the models at either ( .05α =  or .10α = ). 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 (at .12α = ). One possible reason for the consumers’ opinions on product 

content changing is that the Chinese consumers presumed (before tasting the samples) 

that the mixture of flesh with skin and bone product may provide more nutrition, such as 

calcium from bones, than the flesh only product. After the taste test, the consumers found 

that the mixed protein, from flesh, skin, and bone, was ground too coarse. 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 product’s desirability, but that it was texture. It is clear 

that if commercially produced salmon powder is to include skin and bones, it must be 

ground more finely than we did for this project.  

In all models the sweetened product was statistically significant at 0.05α = . 

There was a very strong statistical preference for the sweetened product by the average 

consumer in all regions indicating that the Chinese children desired the sweet powder 

over the natural taste (unsweetened) product. In regard to fat level, none of the findings 

were significant although in all areas the low fat attribute was preferred to high fat. There 

was not a clear indication of moisture attribute preference in the model.  

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 0.05α = . 

In the disaggregate models (except Wangdu) the high protein content was statistically 

significant at least 0.12α =  or less. We might have expected a bit more significance 
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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).  

As previously mentioned, 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 post-taste test. In the other two regions, the 

counterintuitive result that the higher-priced product was preferred was found. In all 

cases the price findings were not statistically significant. We believe that this finding is 

due to the fact that many surveyed participants believed that low price often indicates low 

quality. This phenomenon is especially true in the less sophisticated markets like 

Shijiazhuang, Baoding, and Wangdu. The tendency of high price preference may be even 

more pronounced when parents are choosing children’s food supplements. A confusion of 

price and quality with the Chinese participants in these regions led 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 

participants are likely to judge a new product by its price and often assume that products 

with higher price have a better quality.  

For many Chinese consumers, evidence that a low price represents low quality is 

supported by answers from open-ended questions. For example a Tianjin participant said, 

“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.” Another consumer from Shijiazhuang chose the early-run pink protein 

as his best liked protein even though the price ($3.87/50g) of this product was the highest 

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.” This inability to 

separate quality from prices for salmon, and the unexpected effects on the estimated price 

variable, was also found in another conjoint study of salmon. For Japanese importers of 
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salmon, “buyers may perceive products priced lower than some ‘appropriate price’ as 

being of inferior quality” (Anderson and Bettencourt 1993). 

Marginal Analysis 
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 the highest-ranked category with the variable switched on (equaling 1) vs. 

switched off (equaling 0) with all other variables at their mean levels. For the products 

made from the wild Alaska salmon species the probabilities are in relation to the Chinese 

grass 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 indicator variable turned on and all other species and the 

intercept turned off) with all other variables at their mean levels (Table 11). 

Table 11: Marginal effect probabilities for the aggregate China model. 

Level 
tested 

Lowest 
Ranked 
Product 
P(y=0) 

Next Lowest 
Ranked 
Product 
P(y=1) 

Middle 
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 
S_N** -0.109 -0.045 0.000 0.045 0.109 
F_S** -0.037 -0.015 0.000 0.016 0.036 
Protein** -0.036 -0.015 0.000 0.015 0.036 
P_T -0.020 -0.008 0.000 0.009 0.020 
Moisture -0.004 -0.002 0.000 0.002 0.004 
Price -0.001 -0.001 0.000 0.001 0.001 
Fat 0.019 0.008 0.000 -0.008 -0.019 

**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. 

 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 another species. The marginal 
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effects show that if the aggregate Chinese consumer is presented with protein powder 

made from chum salmon, vs. that made from grass carp, 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 come 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 changes in probabilities in all 

remaining categories. For instance, if a grass carp product is replaced with a chum 

product then the probability that the product will be ranked the lowest decreases by 

24.4%. 

 From the aggregate city model we can also see that the early-run 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%. 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 more desirable than the product 

made from flesh, skin, and bones. If the potential Chinese consumer has the opportunity 

of choosing the flesh-only product rather than mixed product, the probability of ranking 

the product highest will increase by 3.6%. The sweetened protein is highly preferred by 

Chinese consumers, and the probability of ranking the product highest will increase by 

10.9% for the sweetened product as opposed to the unsweetened product. The aggregate 

city 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.  

 From both the estimated post-taste test ordered-probit equation, and the marginal 

effect probability analysis, it is evident that after their children tasted the five different 

samples the attributes related to taste and texture dominated the Chinese parent’s ranking 

of the products. Indeed, the only non-taste (or texture) attribute found to be statistically 

significant in the conjoint analysis was protein, whose attribute dominates discussion of 

protein supplements for children. Even the protein variable contributed less to the 

marginal probability effects than the variables relating to taste. This may not be 
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surprising as many of the nutrient variables did not differ substantially from one-another. 

For example, protein levels were high in all fish products. Given that, and the fact that the 

children who had just tasted the products were in discussions with their parents on the 

products they liked the best, it is not surprising that the most statistically significant 

variables, and the ones that contributed most substantially to preference, were related to 

taste and texture.  

5. Conclusions 
The wild salmon industry has faced serious financial challenges resulting from the rapid 

proliferation of farmed salmon production. There seems to be no one solution that will 

“save” the economic viability of wild salmon commercial fisheries. The economic 

hardships that Alaska has faced as a result of the economic collapse of its salmon 

industries have been felt by coastal communities, fishermen, and processors. It is vital 

that Alaska tackle 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 Fishery 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 and other protein concentrate supplements. 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, pink and chum 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 probit estimation 

indicated that the Chinese consumer anticipate the new products favorably. All species of 

wild salmon tested, early- and late-run pink salmon and 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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In a taste test administered to 250 Chinese parents of young children, parents were 

asked to rank the five taste-tested 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 also highly statistically significant. The salmon 

products made from flesh-only was preferred to the products made from flesh, skin, and 

bones which may be the result that our latter product was ground too coarse. It might be 

prudent to grind the flesh, skin, and bone product more finely and reintroduce it to the 

potential Chinese consumers. 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 many potential consumers expressed concern that 

the presented products that were lower-priced were also of lower quality. 

From the 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” 78% of the potential customers indicated yes. In 

the most affluent communities, Tainjin and Beijing, 94% and 73% of the respondents 

indicated that they would like to purchase their highest ranked Alaska salmon product 

whereas in the poorest regions, Wangdu, only 42% responded positively. Given that the 

overwhelming portion of the top-ranked products from wild salmon, there is a potential 

demand for this product in China. 

Currently, between 4% and 25% of the surveyed Chinese consumers have used 

the commercially sold grass carp as a protein supplement for their children (Table 12). 
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Table 12. Percent of Chinese consumers using carp protein for their children. 

Cities Beijing Tianjin Shijiazhuang Baoding  Wangdu 

Percentage 10% 14% 25% 4% 4% 

 

In the wealthier regions, Beijing and Tianjin, 10% to 14% had used carp protein powder. 

Given the vast number of potential consumers in China, and the fact that salmon powder 

was readily accepted as a desirable alternative to grass carp, there seems to be a vast 

untapped potential market for salmon concentrate made from Alaska pink and chum 

salmon. 

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 business issues are important 

when dealing with China including where the potential processing would be performed. 

Producing the powder in Alaska may provide the largest benefit to Alaska and reduce the 

transportation cost of the product, but this 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 (frozen fish can be held in storage for three to six months 

without quality degradation). 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). (There is some 

indication that some or all of these tariffs might be bypassed for some types of joint 

ventures.) These are just some of the consideration when pondering the possibilities of 

opening up the Chinese market for this potential product, and research needs to be 

conducted in this area. 
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7. APPENDIX: Survey (English Translation). 
 

Fish Protein Concentrate Survey 
 

Conducted in China 
 

 
 
 

What Do You Think? 
 

 
 

Department of Economics 
University of Alaska Fairbanks 
Fairbanks Alaska, 99775-6080 

USA 
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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 salmon is harvested in 
Alaska and the carp is produced in China. 

 
 
 
 

Pink Salmon 

 
 
 
 
 
 
 
 
 
 

Chum Salmon 

 
 
 
 
 
 
 
 
 

Grass Carp 

 
 
 

 
 
 

Of the five Pacific salmon species harvested in 
Alaska, the pink salmon makes up the largest 
portion of the total salmon catch. It is also the 
smallest salmon, averaging approximately 1.5 
kilograms.  
 
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 are closer to spawning 
and are of a slightly lower quality. 

 
 
 

 
 
 
The chum salmon is the third most numerous 
salmon harvested in Alaska. It is a large salmon 
with an average size of approximately 4 kilograms.  

 
 
 
 
 
 
 
 

 
Grass carp is a type of Chinese major carp, which 
is widely cultured in the ponds in most parts of 
China. It is a medium-sized carp with an average 
size of approximately 2.5 kilograms. Grass Carp 
Protein Concentrate is a relatively new product, 
which is used as the protein supplement for young 
children. 
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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 TO YOU 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 not important to 10 being very important. 
 

 0 = Least Important 10 = Most Important N/A = Don’t know/Not applicable 
 
 Least Important Most Important 
1. Species 
(see inside front cover) 

 
N/A 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

2. Content 
(with or without skin and bones)) 

 
N/A 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

3. Form 
(powder or capsules 

 
N/A 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

4. Color 
(yellow, light or dark brown) 

 
N/A 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

5. Taste 
(Plain, sweet, or with citric acid)  

 
N/A 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

6. % Fat Content 
(how much fat product has) 

 
N/A 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

7. % Protein Content 
(how much protein product has) 

 
N/A 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

8. % Moisture Content 
(how moist product is) 

 
N/A 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

9. % Salt 
(how salty product is) 

 
N/A 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

10. Price 
(how expensive product is) 

 
N/A 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

 



 

 
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 early-run pink salmon Late-run pink salmon Carp 

 Product Form: Powder Tablet 

 Content: Flesh only Flesh with skin and 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 pink salmon Carp 

 Product Form: Powder Tablet 

 Content: Flesh only Flesh with skin and 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  
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On this page 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, just taste the product yourself and determine, if you can, whether your 
child would like the product. N/A (not applicable) means that for a particular combination that trait is not 
applicable to the product. For instance, taste is not important when the product is in capsule form. 
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SAMPLE PRODUCT CARDS 
 
 
 
 
 

 Product A  
 
 Species: Early-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. 
 
 
 
 

 Product B   
 
 Species: Late-run pink salmon 
 Package Form: Capsule 
 Content: Flesh, bones and skin 
 Taste: Natural 
 Fat Content: Low 
 Protein Content: High  
 Moisture Content: N/A 
 Price: RMB: 28/50 g. 
 
 
 
 

 Product C   
 
 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. 



 

 34

Below we ask you to rate each product 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.  
 
Please rate the following five products found on page 5 by circling a number for each product below. 
 

  Poor Product  Excellent Product 
1. Product A 
(please see sample product cards on page 5) 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

2. Product B 
(please see sample product cards on page 5) 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

3. Product C 
(please see sample product cards on page 5) 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

4. Product D 
(please see sample product cards on page 5) 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

5. Product E 
(please see sample product cards on page 5) 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

 
 
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: _____________ 
 
 
For the product (A, B, C, D, or E) that you “liked the best”, would you purchase this product if it was 
sold exactly as described or would you not purchase the product.  
 
YES, I WOULD PURCHASE THE PRODUCT  ____________ 
 
NO, I WOULD NOT PURCHASE THE PRODUCT  ____________ 



 

 
SECTION C 

 
PLEASE ANSWER A FEW QUESTIONS ABOUT SHANGHAI EASTWES CARP FISH 

CONCENTRATE AND ALASKA SALMON FISH CONCENTRATE 
 
1. Have you ever used river fish protein concentrate (such as carp protein concentrate) for your child’s 
supplement before? If so, please answer the following questions. If not, please skip to part D. 
        
a) Yes _______ 
b) No _______ 
 
 
 
2. What brand do/did you use? 
 
Shanghai Eastwes Fish Powder _____________________________________________ 
 
Other brand    _____________________________________________ 
 
 
 
 
 
3. Please comment in general about the desirability of the Shanghai Eastwes carp fish protein concentrate 
as a supplement for your child’s diet.  
 
 
 
 
 
 
 
 
 
 
 
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. 
 
 
 
 
 
 
 

 35



 

5. Please comment in general about the desirability of any of the salmon fish protein concentrate 
supplements that you and your child tasted in comparison to the Shanghai Eastwes carp fish protein 
concentrate as a potential supplement for your child’s diet.  
 
 
 
 
 
 
 
 
 
 
 
 
6) What is your monthly budget on your baby’s supplement (in Yuan)?  
 
a) Less than 100  
b) 100 - 200   
c) 200 - 300   
d) More than 300  
 
Comments: 
 
 
 
 
 
 
 
 
7) What is the percentage of this budget on your food budget (circle one choice)? 
 
a) Less than 1% 
b) 1% -2% 
c) 2% - 3% 
d) 3%-5% 
e) More than 5% 
 
Comments: 
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SECTION D 

 
ABOUT YOU AND YOUR HOUSEHOLD 

 
The following questions will help us to know more about potential customers for fish protein powder. The 
information provided 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) 1000 TO 2000 
3) 2000 TO 3000 
4) 3000 TO 4000 
5) 4000 TO 5000 
6) 5000 TO 6000 
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. 
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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
 
Monday, October 13, 2003 
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