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Abstract

The aim of this survey was to reveal consumer preferences towards the consumption of pork in Swaziland. An
understanding of factors affecting consumer preferences will allow the pork industry to better meet consumer
expectations. Cross-section consumer data were collected using a survey method. Sample (n = 200) participants
were randomly selected during their pork purchase in various meat outlets in Swaziland. Results showed that
consumers have high preferences for taste. Tenderness, juiciness, flavour, scent and marbling were identified as the
most visual meat attributes used to determine taste. The findings further suggested that health and nutritional
considerations greatly influenced the quality of pork consumed. Participants used freshness, colour, leanness and the
amount of fat in pork as visual meat attributes to discriminate good against poor quality pork. The nonparametric
statistical test using Kruskal-Wallis revealed that gender, age, marital status, level of education and location had
statistical significant effect (p < 0. 05) on some attributes of consumer preferences. Based on the findings, consumers
preferred lean, tender and juicy pork with less fat content.
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1. Introduction

Globally, meat is one of the basic foods Ngapo et al. (2010a) and plays a significant role in the economies of
many countries (Ngapo et al.,, 2007a). Pork is the most consumed meat world-wide accounting for 37.0%
(McGlone, 2013; Resano et al,, 2011). Pork provide a wide range of nutrients, such as high value proteins
with essential minerals, vitamins and fats in human diets (Verbeke et al., 2010). Swaziland, an agrarian
country has her agriculture contributing close to 6% of the country’s GDP (Chowa et al., 2017). The country
has vast room for improvement especially in pig production.

Pork consumption in Swaziland has been on the rise recently, now ranked third after chicken and beef
(FAOSTAT, 2015). Currently pork production in Swaziland does not satisfy consumer demand and this has
resulted to vigorous production methods where the country adopted the use of swine breeds solely
improved in terms of production capacity such as weight gain (Food Faostat, 2016; Masuku et al., 2011).
However, this has resulted to pork quality being neglected.

The optimization of pork production currently concedes with the changing consumer habits in Swaziland,
due to presumed per capita income growth in the country (Meyers and Schroeder, 2016; Yatsuya et al., 2014).
With consumers at the end of the supply chain, having their expectations met would be very critical for the
success of the pork industry. Knowing consumer preferences, attitude and acceptance of pork will be the
driving influence on how the pork industry responds to consumer demands. Currently no study has been

done on pork consumer preferences in Swaziland.

Various studies have been carried on pork consumer preferences for different countries and were found
to enhance consumption of the product studied (Balcombe et al., 2016; Chen et al., 2010; Fortomaris et al.,
2006; Jin, 2008; Ngapo et al.,, 2010b; Ngapo et al., 2004; Verbeke et al., 2010). Consumers consider a wide
variety of attributes when making consumption choices and purchasing decisions for food. Appearance has a
great influence on how meat, including pork, is valued by the consumer (Fortomaris et al., 2006).

Visual meat attributes such as freshness, colour, fat content, and marbling relate to meat quality (Banovic
etal, 2009; Verberke et al,, 2005) and these meat attributes greatly influence consumer choice at the point of
purchase (Banovic et al., 2012; West et al., 2001). Price, taste, nutrition and food safety have been identified
to greatly influence decision making of consumers at point of purchase (Cummins et al, 2016; Lusk and
Briggeman, 2009; Olynk and Ortega, 2013; Vanhonacker et al., 2007).

This study focuses on how nine fresh pork attributes namely: fatness, leanness, colour, flavour, scent,
freshness, marbling, tenderness, and juiciness influence the purchasing of pork. The study demonstrates how
socio-demographic characteristics relate to pork consumption and further reveal preferences of consumers
towards the consumption of pork in Swaziland.

2. Materials and methods

Cross-sectional consumer data were collected using a survey. Several previous studies used surveys to
investigate consumer preferences and factors influencing meat consumption. Literature shows that socio-
demographic, consumer’s personal values, and attitudes are considered important determinants of
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behaviour and can be used as the most reliable predictors of consumer choices and preferences on meat
(Font-i-Furnols and Guerrero, 2014; Fortomaris et al., 2006; Glitsch, 2000; Lazaridis, 2003 ; Ngapo, 2017;
Ngapo et al.,, 2010a; Ngapo et al,, 2007a; Roosen et al,, 2003).

2.1. Data collection

Pork consumers were randomly selected and requested to take part in this survey. Sample (n = 200)
participants were chosen during their purchase of pork in meat outlets (hypermarkets, supermarkets,
butcheries, wholesalers and abattoirs) at 95% confidence level. The survey was conducted from the 1st of
January until February the 28th, 2017 with a total of 141 consumers completing the survey (71.0% response
rate).

The questionnaire was made of semi-structured questions. It consisted of three main parts: the first part
related the socio-demographic information of the respondents. Demographic characteristics age, gender, and
education as a socio-economic indicator were included in recent studies on individual determinants of meat
preference and choice (Bryhni et al., 2003; Glitsch, 2000; Ngapo et al., 2004; Ngapo et al., 2007b; Verbeke et
al,, 2005; Verbeke and Ward, 2006).

The second part used exploratory semi-structured questions since it was neither based on hypotheses nor
embedded in a theoretical economic or attitudinal framework. To determine the purchase and eating
behaviour of pork by consumers, respondents provided answers at the place of pork purchase; frequency;
aspects considered; willingness to pay more for safe pork i.e. improved meat quality; price; safety and
nutrition; and taste.

Regarding pork purchasing process, visual meat attributes used to evaluate meat quality were used to
provide a base on developing items. Literature reveals that consumers use a wide variety of visual meat
attributes such as freshness; proportion of fats; leanness; colour; marbling; juiciness; tenderness; flavour;
and scent as their preferences to determine meat quality when making their decisions at the point of
purchase (Verbeke et al., 2010). The above criteria were assessed by means of a 6 point Likert scale, with
end-points 1: “Strongly disagree” to 6: “Strongly agree”. A panel of experts in the field reviewed the
instrument and attested to its content validity, and the overall reliability of the instrument was found to be
0.93 (Cronbach'’s alpha).

2.2. Data analysis

Data were analysed using SPSS 23.0. Descriptive statistics were used to describe consumer’s general
attitudes towards eating pork, and their preferred pork qualities. Kruskal-Wallis test was used to determine
the statistical significant effect of independent variables (gender, age, marital status, level of education and
location) on the dependent variables of the study. Significant differences were determined at p < 0.05 level.

Non-parametric statistics test was preferred over parametric test for this study because of the non-
normality of the data (verification from Kolmogorov-Smirnov test). Several studies on consumer preferences
have used non-parametric statistics mainly because of the underlying structure of the data at hand which is
usually unknowable; thus one cannot be confident of the correctness of consumer preferences. In this sense,
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nonparametric approach which does not require specificity and is distribution-free test was favoured (Font-
i-Furnols et al., 2012; Jin, 2008; Jin and Koo, 2003; Moen and Capps, 1988; Ngapo, 2017; Verbeke et al., 2005).

3. Results

3.1. Socio-demographic characteristics of consumers

An overview of the socio-demographic characteristics is shown in Table 1. The total sample (n = 141)
comprised of 60.3% women and 39.7% men. This gender distribution reflected that most participants
(women) were traditionally household food shoppers over males. Consumers in the study were relatively
young (48.9% < 30 years old and only 3% = 60 years) and perhaps a majority of the consumers (54.6%) were
single. Consumers demonstrated high literacy levels, about 68.8% had tertiary education, with 19.9% having
completed high school education. Almost two thirds (62.4%) of the consumers live in the rural part of

Swaziland.
Table 1. Demographic characteristics of surveyed pork consumers (n = 141)
Characteristics Frequency  Percentage (%)

Gender Female 85 60.3
Male 56 39.7

Age From 18 - 30 years 69 48.9
From 31 - 42 years 43 30.5
From 43 - 60 years 25 17.7
From 61 - 75 years 2 1.4
Above 75 years 2 1.4

Marital status Single 77 54.6
Married 48 34
Divorced 11 7.8
Widowed 5 3.5

Highest level of education Tertiary education 97 68.8
High school education 28 19.9
Secondary school education 11 7.8
Primary school education 3 2.1
No formal education 2 1.4

House/home location Rural 88 62.4
Urban 53 37.6
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3.2. Purchase, pork consumption reasons and preferences

While pork is mostly consumed world-wide (McGlone, 2013; Resano et al., 2011), in Sub-Saharan Africa
pork is ranked fourth (FAOSTAT, 2015), and third after poultry and beef in Swaziland (Faostat, 2016;
Masuku et al., 2011). However, the analyses from this study offered interesting results in meat preferences
shown in Figure 1. Pork (31%) ranked as mostly preferred meat ahead of fish (26.0%), chicken (25.0%) and
beef (17.0%). This perhaps explains the increasing demand for pork. The results are further confirmed in
responses shown Table 2. About 50.0% of the respondents reported an increased rate of pork consumption
in their families, due to the recent increase in production of pork.

Meat preferences

® Chicken
® Pork

M Beef

® Mutton
® Fish

Figure 1. Meat preferences of respondents (n = 141)

In defining consumption and purchase behaviour of consumers towards pork, responses on several meat
attributes and socio-economic factors are given in Table 2. The analysis revealed that most consumers
purchase pork from butcheries (65.0%) and supermarkets (46.0%) on monthly basis. This perhaps implies
that consumers had a steadily monthly income, thus have a fixed food budget. Results regarding storage
revealed that pork is mainly purchased as frozen pork (63.8 %), followed by fresh pork (29.1%) and then
very little pork was purchased as processed pork products (7.1%). Pork sausages (38.3%) and polony
(36.9%) were found to be the most purchased processed pork products.

Taste was selected as the most popular reason for liking pork (46.1%), and frying (62.0%) and grilling/
barbeque (56.0%) who has taste attached to them were reported as the most preferred method of cooking
pork. The results further revealed that health was the second most aspect after taste considered when
purchasing pork. Health remains a great concern to most pork consumers, and a majority of the respondents
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(61.7%) preferred more lean, tender and juicy meat, and 80.0% of the respondents reported willingness to

pay more money for safe pork.

550

Table 2. Pork consumption and preferences of respondents (n = 141)

Question Response options Frequency (%)
Place (outlet) where do you buy Hyper-markets 1 0.7
pork? Supermarkets 46 32.0
Butcheries 65 46.1
Wholesalers 6 4.3
Abattoirs 2 1.4
Producers 21 14.9
How often do you buy pork? Daily 3 2.1
Once a week 9 4.3
Twice a week 6 6.4
Fortnightly 14 9.9
Monthly 109 77.3
Which type of pork do you buy? Fresh pork 41 29.1
Frozen pork 90 63.8
Processed pork 10 7.1
What pork processed products do Pork sausage 54 38.3
you normally buy? Vienna 13 7.1
Ham 22 15.60
Polony 52 36.9
Reason for buying pork? Cheap 7 5
Health reasons 54 36.9
Tasty 76 53.9
Easy to obtain 5 4.2
How do you prepare your pork? Pork stew 13 9.2
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Fried pork 62 44.0
Boiled pork 11 7.8
Grilled pork 56 39.0
Pork preference? More fats to lean meat 8 5.7
More lean to fat ratios 34 24.1
Equal lean to fat ratios 12 8.5
More lean, tender and juicy 87 61.7
Willing to pay more for safer pork?  Yes 112 80.9
No 29 19.1
How do you rate pork consumption  Increased 74 52.5
in your family? Decreased 19 13.5
No change 48 34.0

3.3. Factors influencing purchase of pork

In determining the important fresh pork characteristics at the point of purchase, Table 3 shows responses of
consumers on ten pork attributes they frequently use to evaluate pork quality. A six-point Likert-type scale
was used to rate items from Strongly disagree = 1 to Strongly disagree = 6. To facilitate interpretation of data,
means below 3.5 were regarded as implying disagreement and means above 3.5 were regarded as implying
agreement on using the pork attribute on decision making at point purchase.

Findings as indicated in Table 3 showed that respondents prefer meat that is fresh, tender, juicy, tasty and
leaner. Tenderness was most preferred (M = 4.87, S.D. = 1.36) followed by juiciness (M = 4.84, S.D. = 1.26)
and taste (M = 4.73, S.D. = 1.54). The results imply that consumer behaviour demonstrated a bit concerned
about their health, hence more fat to lean meat was not preferred as it was lowly rated (M = 3.48, S.D. = 1.60).
These results demonstrate that consumers do need fats on their pork, however they preferred pork with less
fat content.

3.4. Differences between pork attributes perceived to be determinants of consumer choice and
selected socio-demographic characteristics

The Kruskal-Wallis test was used to determine the statistical significant effect of independent variables
(gender, age, marital status, level of education and location) on the dependent variables of the study. The
results are shown in Table 4.
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The results indicated a significant statistical difference (p < 0. 05) between gender and marbling as an
attribute that influence consumer choice in the consumption of pork. Age was also found to significantly
affect consumer preferences on pork consumption (p < 0. 05). Significant differences (p < 0. 05) lied between
age and frequency of pork purchase, preferred state of pork, consumer willingness to pay more for safe pork,
and as well as juiciness and as an attribute to determine pork quality.

Table 3. Visual pork attributes frequently used by respondents at point of purchase (n = 141)

Fresh pork attributes M S.D.
Freshness 4.72 1.60
More Fat to lean ratio 3.48 1.60
More lean to fat ratio 4.46 1.31
Marbling 4.19 1.35
Tenderness 4.87 1.36
Juiciness 4.84 1.26
Colour score 3.77 1.52
Flavour 4.51 1.36
Scent 3.84 1.54
Taste 4.73 1.54

M = Mean; S.D. = Standard deviation

Significant statistical differences (p < 0. 05) were further observed between marital status and frequency
of pork purchase, willingness to pay more money for safe pork, and pork freshness. The level of education
was also found to significantly affect consumer preferences on pork, and significant differences lied on
preferred state of pork and colour. Finally, location was found to significantly affect consumer choice on pork.
Significant differences lied between pork safety and more lean to fat ration.

4., Discussion

The relative analysis of the results indicated that taste (53.0%) was the most important benefit sought when
purchasing pork. In the present study, consumers (61.7%) categorically demonstrated high preference for
lean, tender and juicy pork (Table 2). It is therefore not surprising that most consumers demonstrated high
preferences for pork attributes associated with taste such as tenderness, juiciness, flavour, marbling and
scent were high ranked (Table 3). This remains consistent with many previous studies, in their review,
Hemmerling et al. (2016) found that taste dominated other food sensory properties such as visual
appearance. Furthermore, in their studies Ngapo et al. (2010b) and Verbeke and Vackier (2004) found that
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consumers used taste at point of purchase and their preference was more tender and sometimes juicier pork.
Previous studies have shown that tenderness and juiciness are positively correlated with intramuscular fat
content and they all contribute in improving taste (Bryhni et al., 2003; Pannier et al., 2014; Straat et al,, 2013).

Table 4. Kruskal-Wallis test results on effect of gender, age, marital status, level of education and location

Factors influencing pork Gender Age Marital  Education Location
consumption and purchase p-value

Frequency of pork purchase 0.645 0.046" 0.032* 0.667 0.292
Preferred state of pork 0.484 0.048" 0.209 0.042" 0.757
Willing to pay more money for safe  0.753 0.010" 0.040" 0.749 0.090
pork

Taste 0.531 0.010* 0.122 0.332 0.076
More safe due to Pre-sale inspection 0.882 0.872 0.298 0.529 0.036*
Visual pork attributes at purchase

Freshness 0.622 0.337 0.050" 0.145 0.461
Fatness 0.849 0.435 0.384 0.572 0.878
More lean to fat ratio 0.242 0.922 0.402 0.432 0.005
Colour 0.858 0.607 0.894 0.839 0.137
Marbling 0.020" 0.495 0.642 0.006" 0.808
Juiciness 0.929 0.024" 0.929 0.209 0.733
Tenderness 0.755 0.027* 0.107 0.982 0.345

p < 0.05, *Means are significantly different

Given the strong linkage between taste and the visual meat attributes of tenderness, juiciness, flavour and
marbling demonstrated by the present study, the continued consistency implies that visual meat attributes
can be accurately used as predictors of pork consumer preferences. The results show consistency with
Fortomaris et al. (2006) who found purchasing decision to be greatly influenced by meat appearance, taste,
tenderness, colour, fat and marbling.

Several studies have demonstrated marbling as a key meat attribute in determining meat quality, however
consumers seem not to understand this concept, thus inconsistent preferences on marbling have been
reported in several studies. Belgian and Spanish consumers were apparently not convinced on the favourable
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effects of marbling on taste (Font-i-Furnols et al., 2012). However, Ngapo et al. (2007b) reported consistent
consumer preferences on marbling in Taiwan, Japan and Korea.

In their study, Prada et al. (2017) they reported a positive association between healthfulness and taste of
foods. The present study shares the same sentiments as safety, health and nutrition were found to be the
second most important aspect considered by consumers at purchase. In defining this premise, consumers
used freshness, leanness and fatness as visual meat attributes to evaluate pork quality at point of purchase.
More lean pork was preferred over fat pork and furthermore, consumers (80.9%) were willing to pay more
money for safe pork. However, fat was one of the visual attributes lowly rated in the study. This implies that
consumers had low preference for meat with high fat content, thereby opting for meat with less fats. Several
consumer studies have related fat content to meat quality, especially to health quality (Grunet, 1997; Grunet
etal.,, 2015; Issanchou, 1996; Ngapo, 2017; Ngapo et al., 2007a; Perrea et al., 2015).

Given consumers’ increasing concern on their health and the reported 46.0% prevalence of obesity in
Swaziland (Neupane et al., 2016), it was therefore not surprising that consumers demonstrated high
preference for lean meat. Similar results were reported by Ngapo (2017) who found that preference for
leaner pork was stronger in Quebec and Nova Scotia. In their study, Verbeke et al. (2005) found that Belgians
generally prefer pork chops without fat cover. In this study, more lean meat can be attached to food
preparation method. Consumers in the present study indicated frying and grilling as preferred methods of
cooking pork; thus preferred pork qualities were more lean to fat, tender and juicy.

Another health precaution reported in the study was willingness of consumers to buy fresh pork. A visual
meat attribute attached to freshness in this study was meat colour. Consumers used colour to determine
fresh meat characteristics at the point of purchase, and this was in line with several studies (Gracia and de-
Magistris, 2013; Ngapo et al,, 2010a; Verbeke et al., 2005). Inadequate colour was associated with spoilage
(Mancini, 2009), red-purple colour with freshness (Carpenter et al., 2001; Faustman and Cassens, 1990;
Issanchou, 1996). However, in the present study colour was not considered as an outstanding meat attribute.
Perhaps due to fact that pork is mostly sold as frozen pork in Swaziland.

Results on pork storage shown in Table 2 revealed that pork was mostly purchased as frozen pork
(63.1%). This study corroborates with findings from Realini et al. (2011) who mentioned that freezing was
the preferred method for preserving pork. Freezing protected meat from detrimental effect of pressure on
colour with meat recovering its original colour after thawing, indicating that it could be marketed
refrigerated without consumer rejection (Ma et al,, 2016). However, it is assumed that freezing as a storage
method greatly influenced pork consumer preferences. This claim is confirmed by the findings of Elsbernd et
al. (2016) who reported that marbling (a visual meat characteristics associated to taste) was more prominent
in frozen pork chops than in fresh pork chops. They further reported that fresh pork chops were found to be
juicier than frozen pork chops. Surprisingly, in their similar study, frozen pork chops were found to be more
tender than fresh pork chops.

This study revealed poor pork processing in Swaziland, with pork sausages (38.3%) and polony (36.9%)
as the most purchased processed pork products (Table 2). Poor processing is linked to reduced flexibility on
the production part, thus limited consumer choice. Moreover, given that consumers consider health and
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nutrition at purchase, and bearing it in mind that processed products contains additives and other artificial
ingredients, as having lower nutritional quality and are considered as unhealthful (Ares et al., 2016), this
greatly influenced pork consumer preferences in this study. It is generally assumed that some processing
methods linked with pork preservation ultimately change the original taste for meat. This include salting,
drying, smoking, heating, curing, fermenting, and maturing. Duranton et al. (2012) reported changes in
consumer preferences and initiatives to reduce salt in meat products. Pretorius and Schonfeldt (2016)
further validated this consumption behaviour when they stated that reducing salt consumption significantly
reduced death due to cardiovascular diseases and fatal strokes.

Consumer choices were examined to determine the effect of gender, age, marital status, level of education
and location on consumer choice as shown in Table 4. The results shares the same sentiments with the
findings of Jeremiah (1982) and Ngapo et al. (2007b) who found that a wide variety of independent socio-
demographics characteristics including gender, age, marital status, level of education and geographic location
to greatly influence consumer choices on meat. In the present study, age was found to be the strongest
variable to influence consumer choice. Age had a statistically significant effect on several consumer
preferences including frequency of pork purchase, preferred state of pork, consumer willingness to pay more
for safe pork, and as well as juiciness and as an attribute to determine pork quality. The relationship between
age and consumer choice reflects that the population was relatively young groups, thereby explaining their
eating behavior in relation to convenience and taste.

While the socio-demographic characteristics revealed a majority of respondents were a relatively young
(48.9% < 30 years and only 3.0% = 60 years), more demonstrated to be working with fixed budget for pork
and were willing to pay more money for safe pork (Table 1). Price preferences have been linked to consumer
age and gender (Font-i-Furnols et al,, 2012 and Font-i-Furnols et al, 2011). Very old consumers with low
purchasing power usually prefer lower meat prices and to them, meat characteristics is not an important
issue (Font-i-Furnols and Guerrero, 2014).

The effects of low purchasing power were observed when consumers demonstrated high preferences for
pork (Figure 1.) while the actual consumer purchasing behaviour indicates that chicken is the most
consumed (preferred) meat followed by beef (Faostat, 2016; Masuku et al., 2011). The consumer attitude-
behavioural gap demonstrated by consumers was influenced by a combined effect of several factors
including the supply of various types of meat, price of pork relative to other types of meat and moreover
christian and cultural orientation of consumers towards that particular type of meat. Apart from beef, the
price of pork relative to other types of meat is currently high, selling at 5.41 US dollars per kilogram, chicken
is the cheapest selling at 3.40 US dollar per kilogram and beef the most expensive at 7.11 US dollars per
kilogram. The high prices of pork resulted from the high demand for pork due to very low supply, high feed
prices emanating from price monopoly since the country currently has only three feed companies.

Price differences generally explains the reason why chicken meat remains the most consumed meat in
spite of consumers holding high preferences for pork meat. However, this might reflect the increasing
demand for pork. The results were further confirmed in Table 2. About 50.0% of the respondents reported an
increased rate of pork consumption in their families, due to the recent increase in production of pork.
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Finally, the study revealed that visual meat attributes (tenderness, leanness, fats, marbling, flavour, scent
and colour) are used by consumers to draw their preferences on taste, nutrition, and health. Conclusively
they tend to be more accurate predictors of consumer preferences and they greatly influence the pork
consumption and purchase behaviour.

5. Conclusions

Based on the findings of the study, consumers considered taste as an outstanding preference on pork
consumption. Consumers demonstrated high preferences for tender, lean and juicy pork. Visual pork meat
attributes found to influence pork consumer preferences were tenderness, juiciness, marbling, leanness,
flavour and scent.

Nutrition and health were the second most important aspect consumers consider towards pork
consumption. Generally, consumers used freshness, colour, leanness and fats as visual attributes considered
at consumption and purchase. A bold conclusion in this aspect was that consumers generally preferred fresh
pork with less fat.

Age was found to be the most socio-demographic characteristic for influences consumer choice. The other
independent variables found to significantly influence consumer choice were gender, marital status, level of
education and geographical location.

However, consumer preferences in the present study might have been limited by the price, storage and
pork processing. Pork was relatively expensive than chicken, thus resulting to consumers finally settling for
chicken in spite of having high preferences for pork. Freezing was found to be the most preferred storage
method, yet freezing altered the visual characteristics of pork such as colour, marbling, tenderness and
juiciness when compared to fresh pork, thus influencing consumer preferences. Moreover, very little pork
processing in the country was associated with reduced flexibility on pork processed products, thus limiting
the consumer choice.

In addition, for successful future development of the pork industry in Swaziland, an accurate
determination of consumer preferences is required. It is very imperative to understand how consumer
preferences relate to production methods, type of breed, feed resources, price of pork relative to other types
of meat and moreover understanding how this relationship depends on the cultural context. However, in this
study, there is no strong evidence that consumers consider fats unhealthy as they demonstrated high level of
inconsistency in the inclusion of fats in their pork preferences. Respondents showed high preferences on
marbling while reporting low preferences for fats. It can therefore be concluded that Swazi consumers lack
clarity or understanding on the relationship between fats, marbling and taste.

While visual meat attributes were found to predict consumer choice, it is generally assumed that
understanding fats, their importance in human diets and their influence on human health can help
consumers to make informed decisions at point of purchase. A study focusing on evaluating pig body fat
content and human health at various pig body weights can be very enlightening to pork consumers.

556 ISDS www.isdsnet.com



International Journal of Development and Sustainability Vol6 No.8 (2017): 545-560

References

Ares, G. Vidal, L. Allegue, G. Giménez, A. Bandeira, E. Moratorio, X. and Curutchet, M.R. (2016), "Consumers’
conceptualization of ultra-processed foods", Appetite, Vol. 105, pp. 611-617.

Balcombe, K. Bradley, D. Fraser, I. and Hussein, M. (2016), "Consumer preferences regarding country of
origin for multiple meat products”, Food Policy, Vol. 64, pp. 49-62.

Banovié, M. Fontes, M.A. Barreira, M.M. and Grunert, K.G. (2012), "Impact of product familiarity on beef
quality perception”, Agribusiness, Vol. 28 No. 2, pp. 157-172.

Banovié, M. Grunert, K.G. Barreira, M.M. and Fontes, M.A. (2009), "Beef quality perception at the point of
purchase: A study from Portugal”, Food Quality and Preference, Vol. 20 No. 4, pp. 335-342.

Bryhni, E. Byrne, D. Rgdbotten, M. Mgller, S. Claudi-Magnussen, C. Karlsson, A. and Martens, M. (2003),
"Consumer and sensory investigations in relation to physical/chemical aspects of cooked pork in
Scandinavia", Meat Science, Vol. 65 No. 2, pp. 737-748.

Carpenter, C.E. Cornforth, D.P. and Whittier, D. (2001), "Consumer preferences for beef color and packaging
did not affect eating satisfaction", Meat Science, Vol. 57 No. 4, pp. 359-363.

Chen, M.T. Guo, H.L. Tseng, T.F. Roan, S.W. and Ngapo, T.M. (2010), "Consumer choice of pork chops in
Taiwan", Meat Science, Vol. 85 No. 3, pp. 555-559.

Chowa, E.P. Espinola, J.A. Sullivan, A.F. Mhlanga, M. and Camargo, C.A. (2017), "Emergency care capabilities in
the Kingdom of Swaziland, Africa", African Journal of Emergency Medicine, Vol. 7 No. 1, pp. 15-18.

Cummins, A.M. Widmar, N.J.O. Croney, C.C. and Fulton, J.R. (2016), "Understanding Consumer Pork Attribute
Preferences", Theoretical Economics Letters, Vol. 6 No. 2, pp. 166.

Duranton, F. Guilloy, S. Simonin, H. Chéret, R. and de Lamballerie, M. (2012), "Combined use of high pressure
and salt or sodium nitrite to control the growth of endogenous microflora in raw pork meat", Innovative Food
Science and Emerging Technologies, Vol. 16, pp. 373-380.

Elsbernd, A.J. Patience, ].F. and Prusa, K.J. (2016), "A comparison of the quality of fresh and frozen pork from
immunologically castrated males versus gilts, physical castrates, and entire males", Meat Science, Vol. 111, pp.
110-115.

FAOSTAT, F. (2015), “FAO Statistics Division, 2015”, available at: http://dx.doi.org/10.1787/arg-
outlook.2016-en. (accessed on: 16 March 2017].

Faostat, F. (2016). “Agriculture Organization of the United Nations Statistics Division”, available at:
http://faostat3. fao. org/browse/Q/QC/S (accessed on 23 April 2017).

Faustman, C. and Cassens, R.G. (1990), "The biochemical basis for discoloration in fresh meat: A review",
Journal of Muscle Foods, Vol. 1 No. 3, pp. 217-243.

Font-i-Furnols, M. and Guerrero, L. (2014), "Consumer preference, behavior and perception about meat and
meat products: An overview", Meat Science, Vol. 98 No. 3, pp. 361-371.

ISDS www.isdsnet.com 557



International Journal of Development and Sustainability Vol6 No.8 (2017): 545-560

Font-i-Furnols, M. Realini, C. Montossi, F. Safiudo, C. Campo, M.M. Oliver, M.A. and Guerrero, L. (2011),
"Consumer’s purchasing intention for lamb meat affected by country of origin, feeding system and meat

price: A conjoint study in Spain, France and United Kingdom", Food Quality and Preference, Vol. 22 No. 5, pp.
443-451.

Font-i-Furnols, M. Tous, N. Esteve-Garcia, E. and Gispert, M. (2012), "Do all the consumers accept marbling in
the same way? The relationship between eating and visual acceptability of pork with different intramuscular
fat content"”, Meat Science, Vol. 91 No. 4, pp. 448-453.

Fortomaris, P. Arsenos, G. Georgiadis, M. Banos, G. Stamataris, C. and Zygoyiannis, D. (2006), "Effect of meat
appearance on consumer preferences for pork chops in Greece and Cyprus", Meat Science, Vol. 72 No. 4, pp.
688-696.

Glitsch, K. (2000), "Consumer perceptions of fresh meat quality: cross-national comparison" British Food
Journal, Vol. 102 No. 3, pp. 177-194.

Gracia, A. and de-Magistris, T. (2013), "Preferences for lamb meat: A choice experiment for Spanish
consumers", Meat Science, Vol. 95 No.2, pp. 396-402.

Grunert, K.G. (1997), "What's in a steak? A cross-cultural study on the quality perception of beef", Food
Quality and Preference, Vol. 8 No. 3, pp. 157-174.

Grunert, K.G. Loose, S. M. Zhou, Y. and Tinggaard, S. (2015), "Extrinsic and intrinsic quality cues in Chinese
consumers’ purchase of pork ribs", Food Quality and Preference, Vol. 42, pp. 37-47.

Hemmerling, S. Asioli, D. and Spiller, A. (2016), "Core Organic Taste: Preferences for Naturalness-Related
Sensory Attributes of Organic Food Among European Consumers", Journal of Food Products Marketing, Vol.
22 No. 7, pp. 824-850.

Issanchou, S. (1996), "Consumer expectations and perceptions of meat and meat product quality”, Meat
Science, Vol. 43, pp. 5-19.

Jeremiah, L. (1982), "A review of factors influencing consumption, selection and acceptability of meat
purchases", Journal of Consumer Studies and Home Economics, Vol. 6 No. 2, pp. 137-154.

Jin, H.J. (2008), "Changes in South Korean consumers’ preferences for meat. Food Policy”, Vol. 33 No. 1, pp.
74-84.

Jin, H.J. and Koo, W.W. (2003), "The effect of the BSE outbreak in Japan on consumers' preferences. European
Review of Agricultural Economics”, Vol. 30 No. 2, pp. 173-192.

Lazaridis, P. (2003), "Household meat demand in Greece: a demand systems approach using microdata”,
Agribusiness, Vol. 19 No. 1, pp. 43-59.

Lusk, ].L. and Briggeman, B.C. (2009), "Food Values", American Journal of Agricultural Economics, Vol. 91 No.
1, pp. 184-196.

Ma, Q. Hamid, N. Oey, 1. Kantono, K. Faridnia, F. Yoo, M. and Farouk, M. (2016), "Effect of chilled and freezing
pre-treatments prior to pulsed electric field processing on volatile profile and sensory attributes of cooked
lamb meats", Innovative Food Science and Emerging Technologies, Vol. 37, pp. 359-374.

558 ISDS www.isdsnet.com



International Journal of Development and Sustainability Vol6 No.8 (2017): 545-560

Mancini, R.A. (2009), Meat color-Improving the Sensory and Nutritional Quality of Fresh Meat, Woodhead
Publishing Limited, United Kingdom.

Masuku, M. Shabalala, T. and Belete, A. (2011), "An Application of Discounted Cash Flow Techniques in
Feasibility Assessment: the Case of Pig Abattoir for Mafutseni Pig Farmers’ Associations (MPFA) of
Swaziland", Asian Journal of Agricultural Sciences, Vol. 3 No. 4, pp. 327-334.

McGlone, ].J. (2013), "The Future of Pork Production in the World: Towards Sustainable, Welfare-Positive
Systems", Animals, Vol. 3 No. 2, pp. 401-415.

Meyers, W.H. and Schroeder, K.G. (2016), "Commodity markets and trade to 2025: What is driving these
changes?”, Paper presented at the 155th Seminar, September 19-21, 2016, Kiev, Ukraine, available at:
http://ageconsearch.umn.edu/bitstream/245172 /2 /Kyiv%20paper%20EAAE%20conference%20Meyers%
20and%?20Schroeder%20final%?20for%20AE%?20search.pdf (accessed 23 April 2017).

Moen, D.S. and Capps Jr, 0. (1988), "A nonparametric analysis of consumer preferences for fresh meat
products”, Journal of Food Distribution Research, Vol. 19 No. 2, pp. 15-19.

Neupane, S. Prakash, K.C. and Doku, D.T. (2016), "Overweight and obesity among women: analysis of
demographic and health survey data from 32 Sub-Saharan African Countries". BMC Public Health, Vol. 16 No.
1, pp- 30.

Ngapo, T. Martin, J.F. and Dransfield, E. (2004), "Consumer choices of pork chops: results from three panels in
France", Food Quality and Preference, Vol. 15 No. 4, pp. 349-359.

Ngapo, T.M. (2017), "Consumer preferences for pork chops in five Canadian provinces", Meat Science, Vol.
129, pp. 102-110.

Ngapo, T.M. Fortin, ]. Aalhus, ].L. and Martin, J.F. (2010a), "Consumer choices of pork chops: Results from two
Canadian sites", Food Research International, Vol. 43 No. 6, pp. 1559-1565.

Ngapo, T.M. Fortin, ]J. and Martin, ].F. (2010b), "Do pig farmers preferences bias consumer choice for pork?
Response to critique of the pork preference studies”, Meat Science, Vol. 85 No. 4, pp. 788-791.

Ngapo, T.M. Martin, ].F. and Dransfield, E. (2007b), "International preferences for pork appearance: II. Factors
influencing consumer choice", Food Quality and Preference, Vol 18 No. 1, pp. 139-151.

Ngapo, T.M., Martin, ].F. and Dransfield, E. (2007a), "International preferences for pork appearance: I
Consumer choices", Food Quality and Preference, Vol. 18 No. 1, pp. 26-36.

Olynk, N.J. and Ortega, D.L. (2013), "Consumer preferences for verified dairy cattle management practices in
processed dairy products”, Food Control, Vol. 30 No. 1, pp. 298-305.

Pannier, L. Gardner, G. Pearce, K. McDonagh, M. Ball, A. Jacob, R. and Pethick, D. (2014), "Associations of sire
estimated breeding values and objective meat quality measurements with sensory scores in Australian
lamb", Meat Science, Vol. 96 No. 2, pp. 1076-1087.

Perrea, T. Grunert, K.G. and Krystallis, A. (2015), "Consumer Value perceptions of food products from
emerging processing technologies: A cross-cultural exploration”, Food Quality and Preference, Vol. 39, pp. 95-
108.

ISDS www.isdsnet.com 559



International Journal of Development and Sustainability Vol6 No.8 (2017): 545-560

Prada, M. Garrido, M.V. and Rodrigues, D. (2017), "Lost in processing? Perceived healthfulness, taste and
caloric content of whole and processed organic food", Appetite, Vol. 114, pp. 175-186.

Pretorius, B. and Schoénfeldt, H.C. (2016), "The contribution of processed pork meat products to total salt
intake in the diet". Food Chemistry, in press.

Realini, C. Guardia, M. Garriga, M. Pérez-Juan, M. and Arnau, J. (2011), "High pressure and freezing
temperature effect on quality and microbial inactivation of cured pork carpaccio”, Meat Science, Vol. 88 No. 3,
pp. 542-547.

Resano, H. Perez-Cueto, F.J.A. de Barcellos, M.D. Veflen-Olsen, N. Grunert, K.G. and Verbeke, W. (2011),
"Consumer satisfaction with pork meat and derived products in five European countries”, Appetite, Vol. 56
No. 1, pp. 167-170.

Roosen, J. Lusk, J.L. and Fox, J.A. (2003), "Consumer demand for and attitudes toward alternative beef
labeling strategies in France, Germany, and the UK", Agribusiness, Vol. 19 No. 1, pp. 77-90.

Straadt, LK. Aaslyng, M.D. and Bertram, H.C. (2013), "Sensory and consumer evaluation of pork loins from
crossbreeds between Danish Landrace, Yorkshire, Duroc, Iberian and Mangalitza", Meat Science, Vol. 95 No. 1,
pp. 27-35.

Vanhonacker, F. Verbeke, W. Van Poucke, E. and Tuyttens, F. (2007), "Segmentation based on consumers’
perceived importance and attitude toward farm animal welfare", International Journal of Sociology of
Agriculture and Food, Vol. 15 No. 3, pp. 91-107.

Verbeke, W. and Vackier, I. (2004), "Profile and effects of consumer involvement in fresh meat", Meat Science,
Vol. 67 No 1, pp. 159-168.

Verbeke, W. and Ward, R.W. (2006), "Consumer interest in information cues denoting quality, traceability
and origin: An application of ordered probit models to beef labels", Food Quality and Preference, Vol. 17 No. 6,
pp. 453-467.

Verbeke, W. De Smet, S. Vackier, I. Van Oeckel, M.J. Warnants, N. and Van Kenhove, P. (2005), "Role of
intrinsic search cues in the formation of consumer preferences and choice for pork chops", Meat Science, Vol.
69 No. 2, pp. 343-354.

Verbeke, W. Pérez-Cueto, F.J. de Barcellos, M.D. Krystallis, A. and Grunert, K.G. (2010), "European citizen and
consumer attitudes and preferences regarding beef and pork"”, Meat Science, Vol. 84 No, 2, pp. 284-292.

West, G.E. Larue, B. Touil, C. and Scott, S.L. (2001), "The perceived importance of veal meat attributes in
consumer choice decisions", Agribusiness, Vol. 17 No 3, pp. 365-382.

Yatsuya, H. Li, Y. Hilawe, E.H. Ota, A. Wang, C. Chiang, C. and Ozaki, Y. (2014), "Global trend in overweight and
obesity and its association with cardiovascular disease incidence", Circulation Journal, Vol. 78 No. 12, pp.
2807-2818.

560 ISDS www.isdsnet.com



