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Global warming has become a topic of interest in recent years. It is estimated
that the planet will support more than 9 billion people by 2050, with 8 billion
living in the developing world. This, combined with an increase in per capita
income will result in a substantial increase in the demand for meat. Livestock
production account for the production of 9% of all global green house gas
emissions. Our goal is to analyze the determinants of livestock consumption
and to add to literature by specifically focusing on low meat consumer and to
determine what separates them from other consumption group and to

evaluate the possibility of conversion to vegetarianism.

Keywords: consumption, environment, meat



Introduction

It is estimated that the planet will support more than 9 billion people by 2050,
with 8 billion living in the developing world. This, combined with an increase in
per capita income, will result in a substantial increase in the demand for meat
(The Population Division of the United nation, 2011). According to Rosegrant
et al., (1999) economic progress in developing countries is altering
consumption patterns, with slower growth in per capita food consumption of
grains and speedily growing per capita of overall meat consumption, joined
with prompted growth in cereal feed consumption.

A relatively higher income in developed and developing countries has made it
possible for consumers to purchase better quality foods. This means shifting
from inexpensive foods such as wheat, maize meal and rice to saturated fat
meat products such as beef, pork and poultry. South Africa is a culturally
diverse country characterized by a heterogeneous consumer market with
different market segments and varying needs and preferences (Labuschagne,
Louw and Ndanga, 2010). The different and varying preferences can be
observed in dietary patterns and trends such as meat consumption as South

Africa becomes more urbanized and multicultural (Fiala, 2006).

In a country like Ethiopia meat plays a meaningful role in cultural practices
and there is huge symbolism surrounded in the consumption of animal flesh.
In special occasions groups of people will slaughter an ox or cow and share it
among the group this ritual is called Kircha (Seleshe, 2013).

In many African cultures meat has social significance and is used at family
gatherings and symbolizes prestige and connecting different people. De Silva,
2010, Seleshe 2013 and Lukuruka, 2006 tell us that in order to understand
consumer behavior it is important to look at the different factors that affect it
such as culture, religion, and other social factors.

Much like South Africa, Sri Lanka is a multi cultural, multi ethic country with an

array of religions that have a strong influence on the type of meat consumed.



(De silva, 2010). These factors play an important role in a country that has

immense cultural history.

LukurukaOs paper tells us thativestock ownership also has a significant
impact on status in some communities and can be associated with wealth and
improve an individuals social standing. In Turkan, the consumption of
livestock is encouraged even from an early age. Livestock is highly valued
among the NgTurkana people. Meat is regarded as a high status food,
particularly red meat that is higher up the status ladder as compared to fish

and poultry.

Cultural diversity plays an important role in meat consumption. In a country
like South Africa where we have a verity of cultures with 11 official languages
and more than a dozen ethnic groups it is important to understand how these
factors play a role in consumer choice in order to have a clear and impartial

view on meat consumption in South Africa.

Livestock production has a direct impact on the production of GHG emissions
to about 9% globally, this includes methane and nitrous oxide. By including all
the components of the livestock production cycle livestock then accounts for
18% of all GHG emissions (Gill, 2009) Therefore the increased demand for

meat products can have a detrimental effect on the environment.

Globally, the livestock sector is Oone of the two or three most significant
contributors to the most serious environmental problems,Qincluding climate

change, air and water pollution, land degradation, and biodiversity loss.

Links between meat consumption and climate change have been widely
known for many years, partly due to deforestation in the Amazon rainforest to
make room for the livestock. Clearing these forests is estimated to produce a
staggering amount of global greenhouse gas emissions (FAO, 2006). It is
predicted that if food energy consumption and diet preferences remain
constant as at the level it was in 1995, that agricultural carbon dioxide

emissions will increase significantly until 2055. It is argued that reductions in



meat consumption, dairy products and improvements in farming practices

could decrease global greenhouse gas emissions substantially (PIK, 2012).

The findings of the Environmental Working Group, which did a full cycle
analysis on all types of meat, ranked lamb the worst in terms of greenhouse
gas emissions followed by beef, pork and farmed salmon. With the exception
of salmon, these meats also have the worst overall environmental impact,
using up the most resources (Hamerschlag, 2011). Chicken is probably the
best land animal to eat, certainly in terms of climate change impact. Fish was
found to have a low greenhouse gas impact, but are being eaten in such large
guantities that many are at risk of extinction (Goffman, 2012).

Even though in South Africa meat is not accessible to everyone, demand has
been increasing. According to Taljaard (2003) meat consumption increased
by over 77 precent from 0.966 million metric tons in 1970 to 1.713 metric tons
in 2000. The share of beef, pork and mutton has decreased by 43.7 percent,
10.4 percent and 44.4 percent respectfully. In contrast, the share of chicken
has increased by over 46.2 percent.

The demand for meat in some developed nations such as Germany has been
decreasing. This is despite GermanOs highincome levels. This suggests that
there are other factors that seem to influence meat consumption patterns
(Kayser, Nitzko and Spiller, 2013). Interestingly, consumption of poultry is
rising in Germany (DBV, 2010; Spiller et al., 2010). This demonstrates that not

only income alone is the dominant factor affecting meat consumption.

Low meat consumption was found to be a phenomenon amongst female
adolescents in Norway. It was found that determinants such as health are not
always the reason for low meat consumption ( Larsson, 2002)

According to USDA (2013) in 2010, Norway consumed a record-breaking
77kg of meat per capita, while an emerging economy like South Africa
consumed around 60kg in 2013. Hom and Jokkala (2007) state that despite



the meat industries very real threat to the planet and its inhabitants, large

subsidies are given to the industry every year in developed countries.

Thus, it would seem that not only income, which is the main driver
determinant in, developed countries, but also other factors seem to influence
meat consumption. In an effort to gain insight into the multiple attitudes and
the social environment that might impact on the quantity of meat consumed, a
consumer survey will be carried out. One of the aims of this study is to assess
the determinants of meat consumption in South Africa. The rationale is to
assess the extent the various socio-demographic and psychographic factors
play in influencing consumerQOs attitudes and decisions towards the

consumption of meat.

Secondly, the meat consumption discussions imply that there are a multitude
of attributes and beliefs, such as environmental, health or culture that
influences the amount of meat consumed. To better understand the multiple
attitudes that may influence the quantity of meat consumed, a consumer
survey will be carried out. Our study will follow the approach used by Kayser
et al., (2013) by splitting the analysis into O OO, OaverageO, @hid
consumption levels. The reason for splitting by amount of meat consumed is
due to insight in the literature that suggests that these groups are distinct.
Splitting will therefore give us valuable insights into the kind of economic
incentives schemes that may be appropriate to each group.

Kayser et al., (2013) studies limitation is that there had a convenient sample
with a disproportionate representation of highly educated people, which may
have influenced their findings. A study by Gossard and York (2003) found that
people who were laborers and with lower education levels consumed more
beef and meat in general, which suggested that Kayer et al., 2013 Oheavy

meat consumersO could differ from the true results.

Thus, the second objective of this research is to contribute to the literature by

focusing more on the QowO meat consumersas we believe this may be more



interesting in terms of identifying possible shifts towards vegetarianism. It is in
this context that splitting the groups even further might shed more insights.

In addition to questions on meat consumption trends, the survey will also
collect personal information of respondents to gain more insights about
factors that affect meat consumption. The information is used as explanatory
variables to investigate heterogeneity in preferences.

Literature Review

The positive correlation between excessive meat consumption in developed
nations and the environmental damage and negative health effects are well
documented (Smil, 2002). When we look at the United States of America we
find that more than 60% of American pasture land is being overgrazed and
with the rapid use of land the are growing concerns about land degradation. It
is a rapidly growing country with the population estimated at 570 million in the
next 70 years. It consumes 3 times more the global average of meat. This
puts pressure on the country to engage sustainable production to ease strain
on the already limited supply on land and water resources (Pimente 2003).

In developing countries, because of an increase in population, agricultural
production and the surge of industrialization and demand for energy there has
been an increase in greenhouse gas emissions (Uzel, 2013). It has been
found that in Nairobi the increase in population and urbanization will increase
the demand for meat products (Gamba 2005). Developing countries like
South Africa show signs of excessive meat consumption (Labuschagne, Louw
and Ndanga, 2010). According to Meissner, Schultz and Palmer (2013) the
last ten years saw a drastic increase in the middle-class in South Africa with
simultaneous growth in the demand for livestock foods. Due to this, the
production of meat and excessive consumption of meat is expected to double
by early 2020 to late 2050 (Meissner et al., 2013). Poonyth mentions that
cosmopolitan South Africa has moved to an increase in demand for meat
products, it is found that red meat, particularly beef has decreased while the
demand for poultry and red meat has increased in the past decade.



Livestock production and consumption has been the subject of regular public
debate worldwide. One of the main challenges due to excessive consumption
of meat is the farming practice adopted by livestock farmers in an effort to
meet the ever-increasing demand. Gill writes that at the Earth Summit held in
Rio de Janeiro in 1992 a treaty was signed for world leaders to fight against
climate change, to limit gases created by humans that are absorbed into the
atmosphere. This was known as the Koto Protocol and it was agreed to limit
the production of the following greenhouse gases GHG; carbon dioxide,
methane, nitrous dioxide, perfluorocarbons and sulphur hexafluoride.

Unsustainable production practices leads to greenhouse gas (GHG)
emissions, land degradation and biodiversity loss. Overall, excessive meat
consumption and unsustainable farming practices will impact negatively on

the environment and public health.

Studies show that in correlation to an increase in population there has been a
significant increase in demand for livestock products (Uzel, Sholtz 2013).
Global warming is expected to have a significant effective on the Southern
hemisphere, than on other countries elsewhere, this is why it is so vital to find
ways for sustainable production (Sholtz, 2013).

Scholtz mentions other effects of global warming as changes in ambient
temperature, humidity, altered patterns of animal and plant disease and a
change in the growth and yield of the pastures.

Climate change will affect animal production in four ways: it will have an
impact of changes on livestock feed, the may be a decrease in grain
availability and an increase in grain priceOsit will affect livestock pastures and
forage crop production and quality; changes in livestock diseases and pests;
and the direct effects of weather and extreme events on animal health, growth
and reproduction (Rusk 2013).

People in low and middle-income countries currently consume on average
one-third of meat per capita compared to the richer north. The amount of meat
consumed in developing countries has increased in past years and has grown

by 3 times more than in developed countries. By 2020 developing countries



share of total meat consumption will increase to 63%, expanding from the
current 52%. An important point to note is that as developing countries
progress they face all the diet related and environmental issues that

developed countries have faced (Komukama 2011)

Climate change if not curbed it can have detrimental effects on the production
of meat products. The price of livestock feed may increase and availability
lessened, the may be changes in livestock diseases and a direct impact on
the weather

Methodology

An analysis of variance (ANOVA) will be undertaken in an effort to explore
group differences. The rationale for the analysis is to analyze if there are
significant differences between the different consumption groups.

ANOVA is used to compare means of multiple (12) groups. This statistical

method is concerned with comparing means of several samples.

One-way ANOVA is used when the data is divided into groups according to

one factor.

Assume that the data ! 11!1'!" 11" 11 111'1'n1 are sample from population 1
prerrmerer e et 2 are sample from population 2. 1" 1, xk2!1" 3, L 8"
are sample from population k.

Let !I"# denote the data from the !'' group and the !'! observation.
We have values of independent normal random variables Xij, i=1,21,k and

j=1,2,",n i with mean ui and constant standard deviation g!!"#!l Il IIl" o)

Let N= nl1+n2+"+nk is the total number of observations (the total sample size

across all groups) where ni is sample size for the i'' group.



The parameters of this model are the population means ! 111111 11" and the
common standard deviation !

We will be interested in testing the null hypothesis
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ANOVA is centered on the idea to compare the variation between groups
(levels) and the variation within samples by analyzing their variances.

Define the total sum of squares SST, sum of squares for error (or within



groups) SSE and the sum of squares for treatments (or between groups) SSC
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Consider the deviation from an observation to the grand mean written in the

following way
Mgl T=("#! T)! (E! !")!!!! o

Notice that the left side is at the heart of SST, and the right side has the
analogous pieces of SSE and SSC . It actually works out that:

SST = SSE + SSC (11)

The total mean sum of squares MST , the mean sums of squares for error

MSE , and the mean sums of squares for treatment MSC are:
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The one-way ANOVA, assuming the test conditions are satisfied, uses the

following test statistic
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We will explore differences in consumption by dividing consumption into
groups, which will include 3 categories OlowO, @mageO and OheavyO
consumption. We will analyze the variance of the factors using ANOVA. We
will compare consumption attitudes towards meat between different groups,
so that policy makers can target the individual consumption categories. Socio-
economic variables will be included in comparison of the means. We will also
look at the proportion of the different meat types to the total meat
consumption in the different categories.

The study will use data collected using a questionnaire based consumer
survey focusing on the determinants of meat consumption in South Africa and

Norway.

The guestionnaire survey had gone through the pilot study of 20 respondents
to measure its face validity and reliability. The questionnaire was thereafter
amended from feedback gained from the pilot study.

The questionnaire comprised mostly of closed-ended questions. Face to face
private interviews will be conducted on a random sample of a two hundred

households (n = 600) in Gauteng province.

This study hypothesizes that



Ho: Consumption between Low, Average and High consumers are equal

Ho: !t 1 It 1 11
Ho states that the are no differences between the consumption behaviour of

these three groups
H1: Consumption between Low, Average and High meat consumers is
unequal

HL: 1t el

H1 states that the are significant differences between these consumption
groups that sets them apart

Results and Discussion

The sample consisted of (h =600) households, of those households 39

respondents identified as vegetarians.

Table 1
Descriptive Statistics

Variable
Frequency Percentage
Gender Male 322 53.67
Female 278 46.33
Employment Employed 435 72.50
Status
Student 49 8.17
Unemployed 116 19.33
Race Black 334 55.67




White 196 32.67
Coloured 19 3.17
Indian 36 6
Other 15 2.50
Age 18-30 231 38.50
31-45 257 42.83
46-59 78 13
60+ 34 5.67
Marital Status Single 275 45.83
Married 255 42.5
Divorced 24 4
Widowed 10 1.67
Cohabitation 36 6
Education years 0 213 35.50
7 68 11.33
12 129 21.50
14 102 17.00
16 88 14.67
Household size 1-3 290 48.33
4-7 280 46.67
8-10 22 3.67
11-20 8 1.33
Income Bracket 50000 177 29.50
150000 163 27.17
400000 97 16.17
600000 58 9.67

"%




750000 37 6.17

900000 68 11.133

The socio-demographic profile of the respondents revealed that male
respondents accounted for 53.67% of respondents and females accounted for
46.33%. A majority of the respondents are aged between 31-45 years of age.
We found that 35.50% of our respondents are classified as not having
attended any formal schooling, 21.50% receiving high school education and
17% obtained an undergraduate degree/diploma. 72.50% of the respondents
where employed and 29.50% of the respondents earned R50.000 and below.

The main focus of our study is to analyze meat consumers, therefore when
conducting the Analysis of Variance (ANOVA) the vegetarian respondents
(N=39) where excluded from the investigation into the meat consumption
groups. The analysis of ANOVA was conducted on a sample of (n=561) meat
consumers. The results on the analysis One-way ANOVA on total meat
consumption revealed that the mean consumption of low meat consumers
was 3.100, average meat consumers amounted to 6.506 and that of high
meat consumers was 13.071 (Table 1).

Table 1

Summary of Total meat consumption

Oneway Anova

Summary of total_meat

Mean Stv. Dev Freq
1 (Low) 3.100 1.614 129
2 (Average) 6.506 3.193 154
3 (High) 13.071 6.059 278
Total 8.976 6.285 561




Table 2

One-way ANOVA on total meat consumption

Analysis of Variance

Source ss df MS F Prob > F
Between groups | 10055.954 | 2 5027.977 | 232.55 0.0000
Within Groups 12064.744 | 558 21.612

Total 22120.698 |560 | 39.501

BartlettOs test for equal variances: chi2(2) = 238.415 Prob>cld =0.000

A one-way ANOVA was conducted to determine if meat consumption between
low, average and high meat consumers displayed a statistically significant
difference and what makes these 3 groups different. The respondents where
classified into 3 groups: Low Meat Consumption, which classifies
consumption 1 to 3 times in a week (n=129), Average Meat Consumption,
which groups respondents who consume meat 4 to 5 times in a week (n=154)
and high meat consumers who consumer meat 6 to 7 times in a week
(n=278). The was a statistically significant difference between groups as
determined by one-way ANOVA F(2,558)=232.55, P=0.00

A Tukey post-hoc test revealed that P=0.000 this indicated statistical
significance in all groups. This demonstrates that there are consumption
differences between all three groups. Average meat consumption compared
to Low meat consumption (3.406 +- 0.555, p=0.000), the Average meat
consumption group (9.9711.67 +- 0.4953, p=0.000) and High meat
consumption (6.565 +- 0.4670, p=0.000)




Table 4
Results the Tukey test

Pairwise comparisons of means with equal variances

over :X_lac_group

Number of

Comparisons

X _lac_group | 3

Total_meat Tukey Tukey
X_lac_group | Contrast Std. Err | t P>Itl | [95% Conf. Interval
2vs1l 3.406 .554 6.14 | 0.000 | 2.101 4.709
3vsl 9.971 495 20.13 | 0.000 | 8.807 11.135
3vs2 6.565 467 14.06 | 0.000 | 5.467 7.663

The null- hypothesis was rejected and it was proven that there are differences
between means. The results revealed that there are significant differences
between group 2 (Average) and group 1 (Low) with a contrast of 3.406,
between group 3 (High) and group 1 (Low), a contrast of 9.971 and the last
group differences where seen between group 3 (High) and group 2(Average),
6.565.

Table 5

Probit Model of Low meat consumers

Probit Regression Number of | 561
obs
LR =172.02
chi2(27)
Prob> chi2 | =0.0000
Log likelihood =-213.489 Pseudo R2 | =0.2942




Low meat consumption was then expressed in binary (yes or no). We then
investigated how socio-economic factors affected low meat consumption
consumers and their preferences in Gauteng. We analyzed these factors
using a binary probit regression model. In the study if a consumer is classified
as a low meat consumer he is classified as 1, if he is not he is classified as O.

The results of the marginal effects of the probit model reveals that low meat
consumers are less likely to consume chicken (-.0832) and beef (-.0742). Low
meat consumers are more likely to consume fish (.0467) with low meat
consumers. This reveals that meat consumers are more likely to refrain from

consuming red meat products.

The variable meat_balanced_diet reveals that low meat consumers are more
likely to believe that meat is essential for a balanced diet at (0.052) units.

The likelihood of female respondents is (0.028). The gender variable is an
important factor in consumer behaviour since it displays consumption
differences. It was found that there is a positive correlation at a significance
level of 5% between gender and low meat consumption. Gossard (2003)

found that gender had a strong influence on meat consumption.

An interesting variable that was found to not be significant at the 5% level was
culture, this would mean that culture is not significant in the analysis of low
meat consumers. We found that low meat consumers are willing to further
decrease their consumption of meat on certain occasions with the likelihood of
the variable meat_limit_consumption. Low meat consumers are more likely to

consumer less meat by a unit amount of (0.029).

We found that the following variableOs wherenot significant, the age of the
respondents, Xx_meat_less; where respondents would have to completely limit
meat consumption, household size, the number of children the respondents
have children under the age of 5 years and income. We also notice that the



Variable Coeffici | Standard | Z-stat | p>z Dy/Dx | x-bar
name ent Error

Chicken -.3839 .0568 -6.75 0.000* | -.0832 |2.8734
Lamb -.1293 .0762 -1.70 0.090 -.0280 | .9411
Beef -.3422 .0634 -5.40 0.000 * | -.0742 | 2.1818
Pork -.1104 .0714 -1.54 0.122 -.0239 | .7219
Fish .2156 .0602 3.58 0.000* | .0467 1.1550
Goat 1126 1415 0.80 0.426 .0244 1479
meat_damag .2285 1478 1.51 0.122 .0497 4901
e

Meat_balanc_ | .3123 .1608 1.94 0.052* | .0639 | .6667
diet

meat_climate .0938 .1502 0.62 0.533 .0207 3279
family_influe -.1751 1472 -1.19 0.234 -.0307 | .4545
nce

meat_culture 1477 1545 0.96 0.339 .0342 4545
meat_eat _les | .0723 1614 0.45 0.654 .0100 .2584
meat_limit_c .2454 1122 2.18 0.029* | .0462 .7825
onsum ption

Gender .1563 1473 1.06 0.028* | .0338 .4688
birthyear -.0038 .0067 -0.57 0.570 -.0001 | 35.515
Education _ye | -.0082 .0123 -0.67 0.505 -.0017 | 8.060
ars

Household .01372 .0375 0.37 0.715 .0022 3.748
children_un d | .0475 0774 0.61 0.539 .01052 | .6791
erbyears

Income -1.07e- 2.67e-07 |-0.40 0.688 -2.99e | 328431
_cons .20685 5241 0.39 0.693

Significance level *p<!0.05 **p! 1"

***1 1 0!001 ,n.s = not significant




X_balanced_diet variable and the variable on the importance of climate
change is not significant.

Conclusions

The steady increase in the demand for livestock products in developing
countries leaves us with a dilemma. Livestock production contributes
significantly to the increase of GHG emissions. How do we actively decrease
the consumption of meat products?

Our results reveal that Low meat consumers comprise mostly of female
respondents. The impact of high meat consumption on the body is a
significant variable amongst our respondents. We also find that there is a
negative relationship with their low meat consumption habits and culture. We
found education, age and income not to be significant which goes against
literature that the more educated you are, the more you have information of
the negative effects of meat consumption the less meat you would eat.

The results on low meat consumers correspond with literature by Larrson
which ireveal low meat consumers in Norway which found them to be mostly

females who followed low meat based diets for health purposes.

The limitations of selection bias will be addressed to determine if in some low
consumption situations it is not by choice, but by circumstance. We will further
explore and investigate this. We will also review if the other consumption
categories such as @verageOand (ighOmeat consumption can add more to
the strength of the paper in understanding the determinants of meat

consumption .
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