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Abstract
Global climate change has rapidly changed consumers’attitude and behavior toward food products by 
affecting significantly their supply and demand. In this context, it was planned to determine the main 
factors affecting camel meat consumption satisfaction of Somalia consumers under the climate change 
conditions. The maim material of the research was obtained from 385 households residing in Mogadishu, 
Somalia in 2022. Exploratory Factor Analysis and Two-step Cluster Analysis were used to explore So-
malia consumers’ camel meat consumption satisfaction. The results of the study highlighted that the low 
and middle-income consumers focused on healthy diet willingness under the hedonic quality attributes 
mitigating the ecological footprint in livestock on their camel meat consumption satisfaction. On the 
other hand, it was also analyzed that the high-income segment yielded more importance to their sensory 
and real quality attributes through the animal care and feeding management strategies adapted to climate 
change. Therefore, it should be given the priorty to local production and marketing strategies that miti-
gate the impacts of ecological footprints and adapt farm and natural resources management to climate 
change for sustainable consumption satisfaction in livestock products.

Keywords: Exploratory Factor Analysis, Camel meat consumption, Climate change, Consumer satisfaction.

1. Introduction

Food supply chain due to increasing high 
population rate has dramatically led to the neg-
ative effects on the global climate ecosystem 
in the last years. Total amount of red meat con-
sumption in the world, indeed, has constantly 
continued to increase as a result of positive so-
cioeconomic, psychological and individual mo-
tivation factors (Sanchez-Sabate and Sabaté, 
2019; Godfray et al., 2018; Graham and Abra-
hamse, 2017). Increasing consumption trends 
on global food supply system have caused to 

vital threats including in climate change and 
environmental degradation.

On the other hand, consumers’ red meat con-
sumption providing a significant impact on hu-
man diets and healthy nutrition in developed 
countries have remained to increase in the last 
years (Figures 1 and 2), and rising middle-in-
come consumers’ meat demands in developing 
countries have also depicted a positive trend 
(OECD/FAO, 2021; Graham and Abrahamse, 
2017; Gerber et al., 2013).

Similarly, consumers’ increasing welfare levels 
and the expanding food supply chain under the 
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significant supports provided to livestock sector 
by political and economic institutions are the im-
portant drivers of red meat consumption. These 
approaches have recently highlighted an opposite 
paradigm that point out, therefore, the interac-
tions between dramatic pressures on environment 

to support red meat production and increasing 
consumer demands for red meat consumption.

Intensive and poorly managed livestock pro-
duction and its industrial processes cause the 
negative impacts on climate changes through 
increasing ecological footprint based on stream 

Figure 1 - World red meat consumption trends per capita (kg/year).

Figure 2 - World red meat consumption forecast trends per capita (kg/year).
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and groundwater resources polluted by antibiot-
ics, hormones and chemical implications, and on 
biodiversity losses resulted from intensive carbon 
emissions (Harguess et al., 2020; Sanchez-Sabate 
and Sabaté, 2019; Willett et al., 2019; Neff et al., 
2018; Graham and Abrahamse, 2017). Livestock 
also influences climate conditions through land 
use change, feed production, manure, production, 
processing, marketing and, furthermore, con-
sumption of the animal products.

In other words, feed production, land use 
change and manure emit CO2, N2O (nitrous ox-
ide), CH4 (methane) that contribute to climate 
change. Similarly, animal production increas-
es CH4 emission, and then their processing, 
transport, marketing, retailing and consumption 
contribute to CO2 emission raise (Godde et al., 
2021; Rojas-Downing et al., 2017; Bellarby et 
al., 2013; Gerber et al., 2013). Actually, unsuc-
cessfully organized and managed livestock ac-
tivities and natural resources have triggered dev-
astating degradations on further environment via 
climate change in last years.

On the other hand, livestock affecting neg-
atively climate change are possible to be under 
the direct and indirect impacts of climate change. 
The direct effects on livestock become from the 
impacts on animal health, heat stress, welfare, 
growth, reproduction, breeds, herd variety and 
size, and livestock system; whereas the indirect 
impacts are strictly linked with the productivity of 
pastures, quality and quantity of feed, biodiverse 
loss, competition for natural resources, water 
availability, precipitation variation, extreme cli-
mate events, economic cost of inputs, food sup-
ply and security (Godde et al., 2021; Wreford and 
Topp, 2020; Rojas-Downing et al., 2017; FAO, 
2013; Polley et al., 2013; Henry et al., 2012).

As a result of the interactions between live-
stock production and climate change; the availa-
bility of animal products, their nutritional value, 
quality and safety could decrease, and then con-
sumers’ consumption preferences and purchas-
ing patterns could considerably alter in view 
of sensory and hedonic quality attributes along 
animal food supply chain. Additionally, food 
cost, price and price volatility along food sup-
ply chain could dramatically increase, and thus 
changing national social norms could impact 

significantly their diets, especially in high-in-
come communities.

Climate change is fundamentally evaluated, 
therefore, as a major concern and threat source 
for current livestock systems and animal prod-
ucts’ consumption worldwide (Godde at al., 
2021). It was recommended that not only was 
not enough to adapt the livestock system to cli-
mate change, but it was also necessary to mit-
igate consumers’ red meat consumption and 
to alter essentially their consumption patterns 
based on changes in their consumption attitudes 
(Graham and Ambrahamse, 2017).

In the context, the dietary guidelines in devel-
oped countries explain how shift to more plant-
based mixed-type from less meat-based diets, 
and thus the instructions could be accepted as a 
viable strategy to mitigate environmental issues 
and climate change. Efforts to increase insuffi-
cient red meat consumption in developing coun-
tries, however, also arises to a strategic contra-
diction about protection of the natural resources 
related to climate and environmental factors. In 
light of these progresses, although it is easier to 
implement technological and economic strate-
gies to reduce the negative effects of red meat 
production on climate change and environment, 
trying to change consumer attitudes towards red 
meat consumption makes a more complex and 
difficult process necessary (Sabate and Sabate, 
2019). According to a report published by FAO 
in 2013, indeed, it was stated that main reason of 
consumers’ animal product demand increase in 
the early 2000s resulted from a change in com-
munities’ diet choices with various campaigns 
(Graham and Ambrahamse, 2017).

Particularly, it was reported that consumers’ psy-
chological factors towards their food preference 
and satisfaction had a much greater impact than 
their socioeconomic ones such as gender, age, ed-
ucation, profession on their attitudes and behaviors 
patterns (Harguess et al., 2020; Graham and Am-
brahamse, 2017; Kleemann and Schmidt, 2017). 
Hence, consumers’ personal factors (attitude and 
value, knowledge and skill, emotion and cognitive 
level, taste, demographic factors), their sociocul-
tural attributes (culture and belief, social norm and 
status), and the external factors (political and eco-
nomic factors related to food marketing environ-
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ments) should be assessed for their food purchase 
patterns so that it could be mitigated major impacts 
of climate change caused by red meat consumption 
(Harguess et al., 2020; Topcu et al., 2015).

In research region, Somalia, livestock system 
has been affecting significantly from especially 
drought, lacks of water resources and grasslands, 
feed shortage and sudden weather events result-
ed from climate change in the last decade years. 
Camels being able to resist water shortage and 
drought for a long time unlike the herds of cat-
tle, sheep and goats are spread to all rural areas 
of the country, and also play an important role 
on rural economy in Somalia. Camel breeding 
meeting about 21% of camel population, 10% of 
camel meat and 30% of camel milk in the world 
provides a big added value to countries’ gross do-
mestic product (GDP) (Ali and Çalışkan, 2019).

On the other hand, the production of camel 
meat is carried out generically by local butchers 
or retailers in unhygienic open slaughter areas. 
Generic camel meats sold unbranded at retailer 
outlets such as butchers or groceries at domestic 
market, therefore, are often consumed as fresh 
or dried meat in the long term. Camel meat are 
widely consumed by Somali consumers, more-
over, due to its healthier and higher nutritional 
values than other red meats. In fact, consumers’ 
annual red meat consumption per capita was 
calculated as 19 kg, and about 75% of this con-
sumption are projected to be camel meat accord-
ing to the data obtained from the field study in 
Mogadishu, Somalia.

However, recently, Somalia consumers’ con-
sumption preferences and satisfactions have 
considerably altered depending on their socio-
economic and psychological attributes on their 
purchase patterns so that they could mitigate ad-
verse impacts of climate change resulted from 
camel meat consumption. Consumers towards 
camel meat consumption in Somalia, further-
more, have always preferred animal farms to the 
others, which livestock production system could 
adapt to climate change.

Therefore, it has been continuously observed a 
change in Somalia consumers’ purchase attitude 
and behaviors towards camel meat consump-
tion. Determining the factors triggering, thus, 
the changes in consumers’ camel meat purchase 

attitude and behaviors could play a big role on 
the marketing strategies mitigating the impacts 
of climate change and ensuring the consumption 
satisfactions of consumers.

In sight of all these progresses, the aim of the 
study is to determine the main factors impacting 
on Somalia consumers’ camel meat consump-
tion preferences and satisfaction in Mogadishu 
under climate change. In the scientific literature, 
although it was met to a lot studies related to 
camel breeding, the carcass attributes of camel 
meat, and various technical matters related to 
camel meat production and processing, it was 
not accessed to any research on consumers’ 
camel meat consumption preferences and satis-
faction. With the current study, therefore, it was 
also assumed to be able to fill this gap in the lit-
erature of the consumption economics.

2. Literature review

The impacts of climate change on crop pro-
duction and its land uses have been frequently 
examined by a lot of local researches worldwide, 
however a limited number research have been 
conducted on livestock production and process-
ing of animal products under the effects of cli-
mate change (Wang and McCarl, 2021). Espa-
cially, it was highlighted by Godde et al. (2021), 
Wreford and Topp (2020), Rojas-Downing et al. 
(2017) that climate change being a major con-
cern for current livestock systems worldwide 
have adversely affected directly and indirectly 
feed and water resources, biodiversity, livestock 
health, reproduction and production, food secu-
rity, as well as processing, storage, marketing, 
retailing and consumption of animal products in 
the last years.

In similar to the impacts of climate change, 
it was also reported that livestock system neg-
atively contributed to climate change through 
land use change, feed and animal production, 
manure, and livestock product processing, mar-
keting, consumption, and thus this sector was of-
ten attributed by adverse environmental effects 
such as land degradation, air and water pollution 
and biodiversity destruction (Godde et al., 2021; 
Rojas-Downing et al., 2017; Bellarby et al., 
2013; Gerber et al., 2013).
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Along with these negative progresses, it was 
also declared that adverse impacts of livestock 
production and animal product consumption 
on climate change could be mitigated, and pro-
vided adaptation to current changing conditions 
with various implementation measures (Godde 
et al., 2021; Rojas-Downing et al., 2017; Barnes 
et al., 2013). Adaptation measures firstly consist 
of managerial modification on current production 
and consumption systems, breeding strategies, in-
stitutional and optical changes, scientific and tech-
nical advances, changing farmer and consumer 
perception and adaptive capacity, and plant-based 
mixed-type diet implementations. Mitigation 
measures also account for carbon sequestration, 
improving rations to reduce enteric fermentation, 
effective manure and fertilizer management, and 
shifting human dietary trends. Whereas measures 
adapted to climate change could be implemented 
much more easily by individual efforts, howev-
er, the implementations mitigating the impacts of 
climate change could be applied effectively with 
public policy supports.

In spite of adverse relationships between live-
stock system and climate change, societies’ at-
titudes towards consumption preferences and 
purchase patterns of livestock products, meat and 
meat products, milk and milk products and eggs, 
are gradually altering along food supply chain 
with the boosting awareness of climate change 
(Godde et al., 2021; Godfray et al., 2018; Mo-
toki et al., 2018). It was explained that the most 
important actor at the food supply chain were 
accepted to be target consumers, and thus con-
sumers’ socioeconomic, psychological and indi-
vidual attributes for the customer-oriented mar-
keting strategies also played the most critical role 
in shaping their purchase patterns (Badar et al., 
2023; Burnier et al., 2021; Harguess et al., 2020).

In various studies related to consumers’ red 
meat consumption preferences, it was firstly 
referred that the psychological factors were of 
a higher impact than the others on consumers’ 
meat consumption perception and preferences. 
Among them, Topcu et al. (2015) highlighted 
that sensory meat quality attributes triggered 
the consumers’ sensory perceptions, and their 
individual incomes and meat prices on their 
purchase decisions were of a more impact on 

the hedonism ones. It was pointed out that, on 
the other hand, the consumers’ meat consump-
tion was positively affected by the factors such 
as their marital status, occupation and income, 
popular meat type, sanitation and nutritional 
values. Topcu (2022a), similarly, reported that 
the sensory and hedonic quality attributes on 
consumers’ veal consumption preferences creat-
ed directly a positive effect, but the natural risk 
factors impacting on climate change and Cov-
id-19 pandemic also caused indirectly a negative 
impact on consumer satisfaction.

Additionally, Gültekin and Soro (2020) de-
clared that hedonic quality attributes such as 
price, shopping point and comfort, meat quali-
ty and brand image had a significant effect on 
consumers’ meat purchase decisions, and these 
variables were often influenced by their demo-
graphic variables including easy to access to 
shopping points/retailer, consumption amounts 
and education levels. Burnier et al. (2021), how-
ever, focused on not only beef intrinsic attributes 
such as tenderness, freshness and leanness but 
also experience appearance and taste for con-
sumer choices. Delgado and Flores (2015) also 
reported that the demographic factors affecting 
consumers’ meat consumption amount linked 
with family size and income, schooling rate, 
read meat types with fat contents, nutritional 
values and chronic diseases.

Wang et al. (2022), Harguess et al. (2020), To-
sun and Hatirli (2009), and Gündüz et al. (2006) 
highlighted that the sensory quality attributes 
such as freshness, juiciness, color, flavor and 
quality of red meat provided a positive motiva-
tion on consumers’ consumption satisfaction; 
when demographic factors covering families’ 
income, food prices, their education levels, dis-
tance to market, their purchase frequencies, mar-
ket club card membership and usage affected 
positively their red meat consumption. Bouranta 
et al. (2022), Topcu et al. (2015) and Karakuş et 
al. (2008), furthermore, indicated that the most 
important factors for consumers when purchas-
ing food were food quality and safety, as well as 
sanitary conditions along food supply chain in-
cluding in the production, processing, marketing 
and retailing stages.

On the other hand, Mesías et al. (2023) and 
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Burnier et al. (2021) highlighted that sustainable 
food consumption under the impacts of climate 
change would affect the decision-making pro-
cesses taking into consideration not only con-
sumers’ individual needs related to the sensory 
and hedonic attributes, but also their attitudes 
towards social responsibility consciousness such 
as low carbon footprint, sustainable food produc-
tion techniques and consumption and sustainable 
labeling, diet change trends, traceability, animal 
welfare, fair trade, good agricultural practices and 
management of the livestock farms.

3. Material and methods

3.1. Material

The main material of the research consisted of 
primary data obtained from households consum-
ing camel meat by using face-to-face and online 
questionnaires techniques in Mogadishu, the cap-
ital city of Somalia, in 2022. On the other hand, 
the secondary data was collected from various 
statistical institutions and organizations such as 
FAOSTAT, USDA, OECD and TUIK, and pro-
vided from the scientific publications including 
in the reports of the research projects, the review 
and research papers of the scientific journals.

3.2. Methods

3.2.1. Method used to determine the sam-
pling size

In order to ensure the homogenous participa-
tion of the households consuming camel meat in 
Mogadishu, the city was divided into sub-regions 
covering east-west and north-south directions, 
and the sample size in Equation 1 was calculat-
ed by being used the Simple Random Sampling 
Method (Karagöz, 2019; Malhotra, 1993). 

𝑛𝑛 =
𝑍𝑍$ ∙ 𝑝𝑝 ∙ 𝑞𝑞
𝑐𝑐$ =

(1.96)$ ∙ (0.5) ∙ (0.5)
(0.05)$ = 385																																																																						(1) 

 

 
In Equation 1:
n: Sample size
Z: Z value (with 95% confidence interval (1.96)

p: Camel meat consumption probability (0.50)
c: Error term (0.05 = ±5)

In order to reach the targeted sample size and 
to eliminate erroneous questionnaires caused by 
both researchers and participants, the sample 
volume was increased in 5% rate, and thus a sur-
vey was conducted with 405 households. The er-
roneous, however, questionnaires were removed 
during data transfer, and then statistical analyses 
were conducted on 385 correct and complete 
questionnaires.

3.2.2. Method used for preparation of ques-
tionnaire forms

In order to design the attitude scales of the re-
search model considering Somalia consumers’ 
attitude and behaviors towards camel meat con-
sumption satisfaction under climate change was 
utilized from the questionnaire forms applied 
in domestic and foreign scientific studies. The 
satisfaction attitude scale was firstly designed as 
a 35-items scale that assesses Somalia consum-
ers’ sociocultural, psychological and individual 
attributes impacting on their camel meat con-
sumption preferences. To put it more clearly, the 
sensory and hedonic quality attributes, product 
and communication mixes, as well as health mo-
tivation variables covered 10 and 8, 6 and 5, and 
6 items respectively.

On the other hand, the risk attitude scale was 
secondly derived from a 20-items scale that 
measures consumers’ sensivity or awareness 
to the impacts of climate change resulted from 
their red meat consumption preferences, and 
these items were given in Table 1. It was then 
asked the consumers participated in the survey 
to mark each statement on the attitude scales 
with 5-point Likert Scale (1: no important, 3: 
neutral/undecided, 5: very important).

3.2.3. Methods used in statistics analyses
In the first step, Explanatory Factor Analysis 

(EFA) was especially used to determine the main 
factors reflected consumers’ attitude and behav-
iors influencing on their camel meat consumption 
preferences under climate change. EFA is a mul-
tivariate statistical dimension reduction technique 
trying to create a small number of unrelated, but 
conceptually meaningful new factors by bringing 
together variables that are related to each other 
(Civelek, 2020; Bursal, 2019; Aksu et al., 2017).
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Hierarchical steps for the EFA were followed 
to test the suitability of the data, to determine 
the main factor number, to perform the rotation 
(transformation) techniques, to identify main fac-
tors, to calculate the explained and cumulative 
variances for each factor dimension, respectively.

In order to investigate the data suitability of 
the sample mass according to the main popula-
tion for the EFA, Kaiser-Meyer-Olkin (KMO) 
and Bartlett’s test of Sphericity were used in the 
research. KMO, the adequacy criterion of the 
sample size should be in acceptable confidence 
interval (between 0.50 and 1.00). On the other 
hand, the correlation matrix should be different 
from the unit matrix in Bartlett’s test of Spheric-

ity explaining the relationship among the varia-
bles depending on the correlation matrix calcu-
lated between each pair of variables.

Whereas determining the main factor number 
with the EFA, the factors with Eigenvalues great-
er than 1 or equal to 1 were taken into consider-
ation statistically. Rotation technique was also 
used to be able to give easily the factor names, 
and to eliminate the variable overlapes in factor 
matrices. In the rotation process, the factors in 
the axes are rotated so that reducing the variable 
loads to optimal levels. Rotation could be ap-
plied in two groups as vertical (orthogonal) and 
oblique rotation. While it could be minimized 
the relationships among the factor dimensions at 

Table 1 - Attitude attributes related to climate change caused by consumers’ red meat consumption preferences.

Attitude variables Abbreviation
I want to reduce my red meat consumption to mitigate carbon emissions (CO2) R1
I want to reduce red meat consumption to mitigate methane gas (CH4) emissions R2
I want to reduce red meat consumption to mitigate nitrous oxide (N2O) emissions R3
I want to change red meat dietary preferences to minimize high energy level used in animal 
husbandry and industry R4

I want to consume the artificial meat to lower natural red meat consumption R5
I want to consume fish meat versus red meat R6
I want to consume poultry meat instead of red meat R7
In order to diminish greenhouse gas emissions, I prefer to consume the plant-based diets 
instead of red meat-based diets R8

I want to reduce red meat consumption to minimize the chemicals in animal husbandry and 
industry R9

I want to reduce red meat consumption to minimize high water usage levels in animal 
husbandry and industry R10

I want to reduce red meat consumption so that the animal waste and pollutants do not pollute 
the water resources R11

I want to utility more effectively from the natural resources such as water and land by 
reducing red meat consumption R12

I would like to contribute to more effective management of the animal wastes by reducing 
red meat consumption R13

I prefer to buy red meat from the farms implementing the good agricultural practices, which 
supply better animal feeding and care opportunities R14

I prefer to buy red meat from the farms where use higher quality concentrated feed for 
animal feeding R15

I prefer to buy red meat from the farms applied good waste management and feeding regime 
at animal husbandry R16

I do not prefer red meat production at pasture-based livestock farms in red meat 
consumption R17

I prefer to consume red meat produced at disease-free farms R18
I want to reduce negative effects on both human health and environment by reducing red 
meat consumption R19

I want to contribute to animal welfare by reducing red meat consumption R20
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vertical rotation, it could be accepted the relative 
relations among them at oblique rotation. It is 
often used the varimax, quartimax and equamax 
methods for vertical rotation techniques, howev-
er, it is generally used direct oblimin and promax 
methods for oblique rotation ones. In this study, 
therefore, it was applied the vertical rotation 
technique and its varimax method to minimize 
the relationships among the factors.

On the other hand, to retain and select the 

items under each factor dimension on rotated 
component matrix in the EFA, the factor loads 
with range 0.30 and 0.50 score are generally 
accepted for the cut-off threshold of the items 
depending on number of the items on scaling 
instrument and sample size reflecting main pop-
ulation (Civelek, 2020; Bursal, 2019; Quy and 
Ha, 2018; Hair et al., 2014; Chin and Salisburg, 
1997). These authors suggested that, thus, if the 
sample size was more than 300 cases, the cut-off 

Table 2 - Consumers’ demographic and socioeconomic attributes according to their three income groups.

Attributes
Consumers’ income groups 

Overall
Low income Middle income High income

G
en

de
r Male

f 70 98 69 237
% 64 59 62 62

Famale
f 39 67 42 148

% 36 41 38 38

Ed
uc

at
io

n

Illiterate
f 28 54 32 134

% 35 33 29 32

Elementary school 
f 41 33 9 83

% 38 20 9 22

Secondary school 
f 21 31 17 69

% 19 19 15 18

High school 
f 9 47 53 109

% 8 28 47 28

Pr
of

es
si

on

Manager
f 4 14 41 59

% 4 8 36 16

White-collar
f 2 21 24 47

% 2 13 22 12

Blue-collar
f 68 59 15 142

% 62 36 14 37

Retailer
f 10 29 17 56

% 9 18 15 15

Others
f 25 42 14 81

% 23 25 13 22

Age (year)
x̄ 28.98 31.35 35.94 32.00

SD 8.978 11.111 12.762 11.371

Family size (individual)
x̄ 4.56 7.47 11.38 7.77

SD 1.572 1.983 3.579 3.579
Red meat consump.  
per capita (kg/year)

x̄ 19.11 14.50 13.15 14.70
SD 3.885 3.341 5.698 4.731

Monthly total expenditure ($)
x̄ 277.25 524.30 835.86 544.18

SD 78.821 118.214 202.365 253.838

Monthly food expenditure ($)
x̄ 148.49 261.44 378.02 263.07

SD 58.514 73.422 130.988 125.398
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threshold of factor load was accepted as 0.30, 
also if the sample size was between 300 and 200 
cases and between 200 and 150 cases, the cut-off 
thresholds of factor loads would be considered 
as 0.40 and 0.50, respectively.

In the second step, it was used the cluster 
analysis, two-step cluster analysis, dividing a 
heterogenic target mass into two or more homo-
geneous segments by taking into account their 
attributes such as socioeconomic, psychological 
and individual characteristics (Karagöz, 2019; 
Topcu and Baran, 2017). Two-step cluster anal-
ysis considering the ideal numbers of clusters 
and yielding the relationships between the main 
factors obtained and the consumption groups de-
sired to be created is one of the most effective 
clustering technique. In the present study, the 
main factors impacting on Somalia consumers’ 
camel meat consumption satisfactions were used 
for two-step cluster analysis considering their 
income groups.

It was analytically segmented, thus, target 
consumers into three groups as low (less than 
$400), medium ($400-$850) and high (over 
$850) income groups. Low, middle and high 
income groups constituted 28.3% (109 house-
holds), 42.9% (165 households) and 28.8% (111 
households) of the sample size, respectively. 
Some demographic and socioeconomic attribute 
profiles of the target consumer segments accord-
ing to their income groups were given in Table 2.

4. Results and discussion

4.1. The result of the EFA related to 
consumers’ camel meat consumption 
satisfaction

The goodness fit statistics results and four fac-
tor dimensions that consider 27 items impacting 
on Somalia consumers’ camel meat consump-
tion satisfaction in the EFA by being eliminated 
their load overlap and meaningless loads were 
given in Table 3. Kaiser Normalization (KMO) 
that compares the observation and partial corre-
lation coefficients in the EFA was calculated as 
a value of 0.955 (p<0.05). The test score was ac-
ceptable at an excellent level due to much clos-
er to the 0.99 threshold value, thus, providing 

the confirmation of sampling adequacy for the 
EFA. Bartlett’s test of Sphericity statistics for 
the main factors related to consumers’ attitude 
and behaviors, then, was calculated as =7225.96 
(p=0.000), and unit matrix hypothesis was re-
jected (p<0.001). Two statistics evaluating the 
sample data set indicated that the data was at an 
excellent level for the EFA.

The results of the EFA indicated that the 
four-factor solution with Eigenvalue scores be-
ing greater than 1.0 were derived from 27 items 
impacting on the consumers’ camel meat con-
sumption satisfaction (Table 3). The main four 
factors were logically identified as the sensory, 
hedonic and real qualities, and healthy diet will-
ingness, and their total variance explained about 
64.05%. The first factor referring to the sensory 
quality explained 51.68% of total variance. It 
was thus assessed that sensory quality possessed 
the loaded items measuring a wide range of sen-
sory perceptions such as the visual and experi-
mental quality faithfulness based on the region 
of origin strengthening the consumers’ camel 
meat consumption satisfaction.

It was also analyzed that the hedonic quality mo-
tived effectively the consumers’ camel meat con-
sumption hedonism, the second preference factor, 
reflected attituditinally the accual camel meat im-
age based on product (meat sources and its safety), 
price (meat prices and discounts) and distribution 
(sales points and trust to retailer) mixes.

It was informed in previous researches that the 
sensory and hedonic quality attributes were the 
most important motivation drivers on consum-
ers’ red meat consumption satisfaction (Topcu, 
2022a; Holman and Hopkins 2021; Martins et 
al., 2021; Popoola et al., 2022; Gültekin and 
Soro, 2020; Topcu et al., 2015). It was also re-
ported that these factors were the determinaters 
of the other factors, and were of a strong inter-
action with the others on consumers’ consump-
tion attitudes (Topcu, 2022b, Santos et al., 2021; 
Fiorentini et al., 2020; Taylor et al., 2020; Has-
san et al., 2018).

With the similar requirements, a healthy life 
and core benefit motives shaping Somalia con-
sumers’ camel meat consumption satisfaction 
and purchase patterns caused the camel meat’ 
real quality and healty diet willingness to form 
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the third and fourth factors. The real meat qual-
ity factor covered the age and gender of meat 
source animal, nutrition information, chemi-
cal-free components and freshness of edebile 
meat and the cutting areas of the meat on the 
carcass, and thus there was an increasing con-
ciderable correlation between their meat con-

sumption satisfaction and the meat real quality 
attributes. Similarly, the healthy diet willingness 
factor also consisted of the main trace substanc-
es and protein components in meat, as well as 
willingness to eat meat free from meat-oriented 
disease concerns.

Based on real meat quality and healthy diet 

Table 3 - The results of EFA related to consumers’ camel meat consumption preference factors and their vari-
able loads.

The items and factors interpretions
Factors and ites loadings

F1 F2 F3 F4
Sensory quality
Consistency (juiciness) 0.739 0.257 0.276 0.173
The region of origin of meat source 0.649 0.191 0.455 0.102
Smell or odour 0.645 0.415 0.152 0.280
Pasture-based feeding 0.640 0.137 0.309 0.335
Meat quality 0.578 0.377 0.342 0.092
Organic conditions 0.558 0.289 0.327 0.270
Taste and flavor 0.553 0.509 0.029 0.349
Meat texture 0.547 0.309 0.258 0.379
Color and brilliance 0.527 0.351 0.183 0.378
Hedonic quality
Meat source (sheep/goat) 0.241 0.704 0.163 0.218
Sales point 0.391 0.694 0.234 0.097
Price level 0.245 0.669 0.305 0.163
Meat source (beef) 0.262 0.649 0.279 0.145
Special discount 0.194 0.634 0.327 0.270
Food safety 0.238 0.555 0.303 0.448
Trust to retailer 0.202 0.554 0.334 0.380
Real quality
Animal gender 0.170 0.241 0.752 0.162
Animal age 0.473 0.214 0.623 0.091
Antibiotic-free content in meat 0.259 0.340 0.615 0.257
Nutrition value 0.282 0.176 0.614 0.405
Nutritional information 0.324 0.335 0.599 0.289
Carcass area of meat cutted 0.195 0.395 0.577 0.273
Freshness 0.441 0.259 0.555 0.120
Healthy diet willingness
Being healthy for diet 0.346 0.180 0.066 0.754
Meat-borne disease concern 0.036 0.336 0.356 0.660
Vitamin richness 0.342 0.227 0.350 0.568
Protein richness 0.327 0.236 0.397 0.549
Eigenvalues 13.953 1.188 1.188 1.021
Explained share of variance (%) 51.676 4.398 4.194 3.783
Cumulative share of variance (%) 51.676 56.075 60.269 64.052
KMO (Kaiser-Meyer-Olkin) statistic 0.955

Bartlett’s test of sphericity
 
       !𝐶𝐶ℎ𝑖𝑖 − 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠	-𝜒𝜒/01,3.30

5 = 7225.96	(𝑃𝑃 = 0.000?@ 

*Bold colour values indicated the high load scores of the variables deriving the main factors.
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willingness on consumers’ choices and their 
purchasing decisions of red meat, the various 
researches emphased that the real meat quality 
was one of the most crusial prerequisions for 
a healtyhy and balanced diet on consumer atti-
tudes towards red meat consumption and his/her 
purchase patterns, being of the higher nutritional 
value (vitamin, protein and mineral substances), 
natural/organic red meats with chemical-free 
(Magalhaes et al., 2023; Boito et al., 2021; 
Burnier et al., 2021; Bonnet et al., 2020; Hen-
chion et al., 2017).

4.2. The results of EFA related to the 
factors mitigating the impacts of climate 
change

The EFA goodness-fit statistics and two factor 
dimensions resulting from 14 items assosiating to 
the impacts of climate change induce by the con-
sumers’ camel meat consumption by being elim-
inated their load overlap and meaningless loads 
were yielded in Table 4. KMO comparing the 
observation and partial correlation coefficients 
in the EFA was calculated as a value of 0.951 
(p<0.05). The test statistic score was acceptable at 
an excellent level due to much closer to the 0.99 
threshold value, thus, providing the approvation 
of sampling adequacy for the EFA. Bartlett’s test 
of Sphericity statistics for the main factors related 
to consumers’ attitude and behaviors, then, was 
founded as , and unit matrix hypothesis was re-
jected (p<0.001). Two statistics evaluating the 
sample data set indicated that, thus, the data was 
at an excellent level for the EFA.

The results of the EFA showed that the two-fac-
tor solution with Eigenvalue scores being great-
er than 1.0 was derived from 14 items impacting 
on the consumers’ camel meat consumption sat-
isfaction (Table 4). The main factors were also 
identified as ecological footprint in livestock and 
animal care and feeding management, and their 
explained total variance ratio found to be about 
%70.27. It was thus evaluated that the ecologi-
cal footprint in livestock was for a string asso-
ciation with the loaded items measuring a wide 
range of mitigating the effects of climate change 
factors, which include in CO2, CH4 and N2O 
emmisions, power use, red meat consumption, 

chemical applications, management of potential 
water sources and lands, and animal welfare to 
be affected considerably the consumers’ camel 
meat consumption satisfaction.

It could be suggested that the animal care and 
feeding management would be mitigated grad-
ually the effects of climate change by being 
preferred livestock product consumptions of the 
farms adopting the strategical approaches such 
as good agricultural applications, uses of high-
er quality feeds and herd species, effective feed 
regime and wast management, care and feeding 
at high technological animal shelters as well as 
expansion of the farms with animal dieases-free.

In previous studies conducted on the impacts 
of climate change, it was pointed out that to 
performe the mismanagement strategies for the 
livestock farms and industrial processes increas-
ing negatively the impacts of climate change 
in the last decades were gradually caused to 
irreparable degragations on human helathy and 
enviremont (Harguess et al., 2020; Al Quayid, 
2019; Sanchez-Sabate and Sabaté, 2019; Neff et 
al., 2018; Ritchie et al., 2018; Graham and Abra-
hamse, 2017; Kleemann and Schmidt, 2017; 
Rana and Paul, 2017). These researches reported 
more clearly that increasing carbon emission, 
pollution of the natural resources with the chimi-
cals, heavy water and energy uses, poor manage-
ment aplicatios at the livestock farms and their 
industries were caused the negative impacts on 
climate change by boosting ecological foot-
print. It was highlighted that, therefore, societies 
would be suffered to the serious challenges for 
their livestock product demands along the food 
supply chain in the near next.

4.3. The results of Cluster Analysis based 
on the EFA results

Provided Somalia consumers’ satisfaction by 
mitagating the impacts of climate change while 
often consuming the camel meat, the main fac-
tors derived from EFA for the low, medium and 
high income segments shaping under the dis-
tributions of their income were given in Table 
5. The low-income consumers focused on the 
main factors related to the healthy diet willing-
ness and the ecological footprint in livestock 
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impacting on Somalia consumers’ camel meat 
consumption satisfaction.

It was reported by various auothers, indeed, 
that there was a much strong relationship be-
tween being decreased ecological footprint and 
healthy diet willingness for the livestock prod-
uct consumption satisfaction (Burnier et al., 
2021; Godde et al. 2021; Alaanuloluwa Ikhuoso 
et al., 2020; Ankrah Twumasi and Jiang, 2021; 
Wreford and Topp, 2020; Rojas-Downing et al., 
2017). These authours highlighted that sustain-
able consumption at the livestock supply chain 
could be provided to be mitigated the ecological 
footprints for the livestock production and its 
industrial processes through the various precau-
tions such as animal welfare, traceability, legal 
regulations mitigating greenhouse gas emission, 
a successfully management of the feed and wa-
ter resources, and optimal animal herd sizes and 
adaptation to heat stress of their species.

The results of the study presented that the 
consumers in the middle-income cluster were 
attitudetionally shaped the purchase patterns re-
flecting their camel meat consumption hedonism 
under healthy diets willingness by mitigating the 
impacts of the ecological footprints in livestock. 
The target consumers could considerably ac-
cess to more quality and healthy diets, and thus 
they could try to satisfy from their camel meat 
consumption by trying to mitigate the impacts 
of climate change, with less meat consumption, 
and with the livestock product preferences of the 
farms performing good agricultural pratics such 
as managing successfully the farm and natural 
resource, working with herd species providing 
higher adaptation to climate change.

Based on the consumers’ meat consumption 
hedonism, the researches indicated that the he-
donic consumption satisfaction were common-
ly affected adversely by the extrem challenges 

Table 4 - The results of the EFA for climate change risk factors related to consumers’ camel meat consumption.

Factos interpretions and items
The factor loads 

F1 F2
Ecological footprint in livestock
R1 0.833 0.314
R3 0.826 0.311
R2 0.821 0.305
R4 0.784 0.315
R9 0.754 0.394
R12 0.741 0.363
R20 0.665 0.519
R11 0.638 0.525
R5 0.586 0.463
Animal care and feeding management
R16 0.333 0.795
R15 0.337 0.785
R14 0.322 0.759
R17  0.282 0.740
R18 0.367 0.712
Eigen-values 8.753 1.084
Explained share of variance (%) 62.521 7.744
Cumulative share of variance (%) 62.521 70.266
KMO (Kaiser-Meyer-Olkin) statistic 0.951

Bartlett’s test of Sphericity !𝐶𝐶ℎ𝑖𝑖 − 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠	-𝜒𝜒/0,2.245 = 4303.65	(𝑝𝑝 = 0.000>? 

* Bold colour values indicated the high load scores of the variables deriving the main factors.
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such as the impacts of climate change, global 
economic crises and pandemies (Magalhaes et 
al., 2023; Mesías et al., 2023; Topcu, 2022a; 
Burnier et al., 2021; Holman and Hopkins 
2021; Martins et al., 2021; Popoola et al., 2022; 
Gültekin and Soro, 2020). Especially, it was 
conformed in these researches that the ecolog-
ical footprints in livestock affecting adversely 
the red meat supply chain caused the meat and 
meat products to the excessive price increases 
and the price variations, lower edebile quality, 
and to be inaccessible to them, and thus it was 
often affected negatively the consumers’ meat 
consumption hedonism.

The results of the study arised that the high-in-
come consumers also yielded vital importance to 
their camel meat consumption satisfaction pri-
oritizing the sensory and real quality attributes 
by mitigating the negative impacts on climate 
change through the animal care and feeding 
management. Analytically, the emotional and 
real quality attributes reflecting the intrinsic food 
attributes impacting on camel meat consumption 
satisfaction associated directly with the effective 
animal care and feeding management implimen-
tations that provide climate change adaptation.

Analyzing the correlations among the impacts 
of climate change and the intrinsic food attrib-
utes motived meat consumption satisfaction, 
the researches highlighted that the adaption and 
mitigation strategies related to animal care and 
feeding management would positively affect the 

sensory and real quality attributes on the con-
sumption satisfaction along the meat supply 
chain by improving the impacts of livestock on 
climate change (Magalhaes et al., 2022; Topcu, 
2022a; Wang and McCarl, 2021; Godde et al., 
2020; Rojas-Downing et al., 2017).

5. Conclusions

The results of the research revealed that the 
main factors based on the preference attrib-
utes of camel meat and the impacts of climate 
change on Somalia consumers’ camel meat 
consumption satisfaction were the sensory, he-
donic and real quality, healthy diet willingness, 
and then the ecological footprint in livestock, 
and the animal care and feeding management. It 
was then determined the relations among these 
main factors and the consumer clusters with the 
low, midle and highg-income by means two-
step cluster analysis.

The results of the analyses highlighted that the 
low and middle income consumers would access 
to the healthy diets and consumption hedonism 
through the consumption strategies mitigating 
ecological footprints in livestock on their camel 
meat consumption satisfaction. For sustainable 
hedonic consumption along camel meat supply 
chain, it should be taken constantly by public 
authorities the serious measures mitigating the 
ecological footprint during camel breeding, the 
meat production and processing.

Table 5 - The cluster center values related to the consumers’camel meat consumption satisfaction factors and 
the sample sizes in each cluster.

The main factors
Clusters

Low income Middle income High income
x̄ p x̄ p x̄ p

Sensory quality -0.03 0.000 -0.06 0.000 0.12 0.000
Hedonic quality -0.00 0.020 0.18 0.020 -0.26 0.020
Real quality -0.19 0.020 -0.06 0.020 0.27 0.020
Healthy diet willingness 0.05 0.000 0.01 0.000 -0.07 0.000
Ecological footprint in livestock 0.16 0.010 0.19 0.010 -0.01 0.010
Animal care and feeding management -0.03 0.000 -0.11 0.000 0.09 0.000
Number of total cases in each cluster (n) 109 165 111
Population ratio in each cluster 28.3 42.9 28.8

* Bold values indicate the highest final cluster center scores in each segment.
* Total sample size (n): 385.
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In demand-side, to consume the mixed-type 
plant-based diets, to be oriented the synthet-
ic-based meats and to eat less meat in meal under 
the impacts of various diet quidline campanies 
could address among the major measures mitigat-
ing the ecological footprint for consumers’ sus-
tainable consumption. In supply-side of animal 
production and processing systems, however, the 
farmers could considerably contribute to mitigate 
the negative impacts of livestock on ecological 
footprint by providing sequestration of carbon 
through various means, improving the feeds to 
reduce enteric fermentation, improving manure 
management, and using more efficient fertilizers.

On the other hand, the present study emphazed 
that the high-income consumers’ camel meat 
consumption satisfaction was considerably af-
fected from the emotional and real quality attrib-
utes under the animal care and feeding manage-
ment strategies at the livestock farms. It could be 
thus understood that there was a string interac-
tion between the intrinsic food attributes and the 
farm management strategies. In the supply-side, 
camel breeding farmers could effectively adapt 
farm management strategies to climate change 
in order to maintain the sensory and real quality 
attributes of camel meat.

For a sustainable consumption under animal food 
supply safety and security, the farmers, therefore, 
could comprehensively adapt the livestock system 
management strategies to climate change by diver-
sifing camel herd species and forages, changing 
breeding strategies (tolerance to heat stresses and 
the diseases), adopting scientific and technological 
advances, implementing the institutional and poli-
cy changes. All these measures would not conrib-
ute to adapt only the camel breeders’ farm manage-
ment strategies to climate change, but could also 
provide possibility to ratain the consumers’ camel 
meat consumption satisfaction. 

Although this study was one of the first re-
searches conducted on consumers’camel meat 
consumption satisfaction in the economics liter-
ature, it also was of some limitaions. In the study, 
thus, several limitations could be addressed for 
the next researches. Firstly, the study only focused 
on the consumers in Mogadishu, Somalia due to 
funding and time constrains. The future research-
es, thus, could be conducted for the larger sample 

sizes accounting the consumers residing in more 
important trade centers such as Hargeisa, Burao, 
and Bossasso of Somalia. Secondly, the study 
was only conducted on camel meat consumption; 
however, the next researches could design on the 
consumers’ consumption satisfaction towards 
beef, sheep and goat meats. Thirdly, it was used 
the EFA as the research model in the study, but 
it could be also applied the Confirmatory Factor 
Analysis (CFA) for the future researches.
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