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Abstract

The social, physical, financial, natural, and human dimensions within slaughterhouses have taken a central position
in diversifying livelihoods among pastoralists in the arid and semi-arid lands (ASALs) in Kenya. There is a need to
expound on the literature about these dimensions and assess how they impact on livelihood strategies and
outcomes. This research aimed to bring out how these dimensions impact livelihood strategies among Kenyan
pastoralists using the sustainable livelihood approach. Qualitative data was collected from four counties in Kenya’s
ASALs predominantly inhabited by pastoralists, using focus group discussions, and narratives Observations were
analysed using the RQDA package within the R statistical computing environment. The results revealed increasingly
diversified social-economic activities, value addition of slaughter by-products, better rangeland management, and
diversified diets. Gender, age, and roles significantly (P < 0.01) influenced the extent of diversification. Diversified
social-economic activities and value addition directly impacted food security through increased utilization of
slaughter by-products, provision of an alternative livelihood source, and better resilience during calamities. To
conclude, social, economic, and human activities were central in diversified and advanced pastoral livelihoods.

Keywords: Diversification , Vulnerability and resilience, Dimensions of human well-being, Indigenous/ethnic
products, Pastoral

Introduction
Sub-Saharan pastoral regions are sometimes considered
vulnerable to economic/resource trends, economic shocks,
natural shocks, conflicts, seasonal fluctuations in prices,
production, health, and employment opportunities
(Alinovi et al. 2010). With these calamities, up to 30% of
pastoral households are vulnerable to food insecurity, with
the majority living in the arid and semi-arid lands (ASALs)
(Connolly-Boutin and Smit 2016; FAO 2002; Huho et al.
2016; Krätli and Swift 2014; Lembara et al. 2011; Mayanja
et al. 2015). Food insecurity is the inability to access safe,

preferred, and sufficient food for an active and healthy life
(Napoli et al. 2011; Pérez-Escamilla et al. 2017; Pinstrup-
Andersen 2009). Food insecurity is a multi-dimensional
phenomenon brought about by multiple stresses such as
social, economic, political, institutional, and biophysical
(Jackson et al. 2020). The main economic activity in the
sub-Saharan ASALs is pastoralism and agro-pastoralism.
In Kenya there are an estimated six million pastoralists
and agro-pastoralists, contributing about 10% to the
country’s gross domestic product (Krätli and Swift 2014;
Musyoka et al. 2020; Nyariki and Amwata 2019; Opiyo
et al. 2015).
Value addition of meat and slaughter by-products,

together with application of indigenous knowledge
systems, have been key in creating resilience among
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pastoral communities globally (Anderson 2015; Fernán-
dez-Giménez et al. 2017; Global Water Partnership
Eastern Africa (GWPEA) 2015). Resilience is the ability
of a socio-economic system to absorb shocks, re-
organize through adaptation and transformation, and
retain its initial function, structure, and identity
(Walker et al. 2004).
In the past, the literature had delinked resilience,

poverty, and food insecurities in fragile environments,
but recently, a causal relationship between the three has
been observed (Bhattacharya et al. 2004; Drewnowski
and Specter 2004; Oluoko-Odingo 2011; Zezza and
Tasciotti 2010). Sub-Saharan ASALs have been
associated with dynamic social-economic relations,
underperforming food production systems, unsustain-
able natural resource management, resource predation,
institutional corruption, epidemic disease, and more
exogenous hazards, such as drought, flooding, and wild-
fires (Lembara et al. 2011). Within the last two decades,
models forecasting vulnerability have revealed adverse
effects on food security (Campbell et al. 2016; Islam
et al. 2016). Of great concern, though not extensively
studied, is the role of slaughterhouses which have been
focal to livestock value addition on pastoral livelihoods.
Various models have been used to measure livelihood

strategies and outcomes among the marginalized com-
munities in developing and emerging economies. Exam-
ples of such models are the sustainable livelihood
approach, the livelihoods approach, and the livelihood
vulnerability framework (Ansah et al. 2019; Connolly-
Boutin and Smit 2016; FAO 2016; Quandt 2018; Sati
and Vangchhia 2017). A common ground in these
models is that livelihood outcomes are appraised from
income and food access, dimensions of human well-
being, social safety nets, and access to public services,
with poverty and food insecurity being the outcomes.
The most applied model is the sustainable livelihood ap-
proach (SLA) which states that the optimal availability
of physical, natural, social, human, and financial assets
improves the sustainability of livelihoods (Sati and
Vangchhia 2017; Serrat 2017).
Diversification of activities and value addition of

slaughter by-products have positively impacted liveli-
hoods by improving well-being, incomes, and gender in-
clusiveness, thereby addressing food insecurity in ASALs
(Little et al. 2001; Rojas-Downing et al. 2017). Previously,
changes in nomadic lifestyles among pastoralists have
been reported, with increasing ventures into agro-
pastoralism, pasture production, sale of natural resources,
natural resource management, and crafts (Headey et al.
2014). There exists limited empirical information on the
impact of physical, natural, social, human, and financial
assets within slaughterhouses on the livelihood strategies
and outcomes in pastoral communities. Advancing

knowledge on these assets within a slaughterhouse has im-
proved our understanding of existing livelihood strategies
and outcomes. Sustainable livelihood models have been
applied to understand similar dimensions in farming
systems (Sati and Vangchhia 2017). The model has also
revealed the need to incorporate policy frameworks and
institutional dimensions in addressing vulnerability in
sub-Saharan Africa (Rass 2006). This study aims at ap-
praising how physical, natural, social, human, and financial
assets within slaughterhouses in the ASALs impact the
livelihood strategies and outcomes among Kenyan pas-
toral communities.

Methodology
Conceptual design
The SLA was adopted to conceptualize this study as
recommended by Sati and Vangchhia (2017) and Serrat
(2017). The idea was to appraise how social, physical, fi-
nancial, natural, and human assets within slaughter-
houses impact the livelihood strategies to mitigate
against vulnerability. Figure 1 shows our conceptual
framework based on the SLA framework.

Study area
Data was collected from four administrative Counties in
the ASALs which are predominantly inhabited by pas-
toral communities. Turkana, Garissa, Marsabit, and
Kajiado. Figure 2 is a map of the study area, showing the
vegetation cover.

Study design
A cross-sectional design approach was adopted, while
focus group discussion (FGD) guides collected qualita-
tive data, as recommended for cultural and social studies
(Saukko 2018; Degeling and Rock 2020). In total, five
FGDs were conducted in each County. A homogeneous
sampling scheme was used to identify eight to 12 partici-
pants as recommended (Onwuegbuzie and Frels 2015).
The following roles were used to assign eight
participants: (i) butcher of red meat, (ii) butcher of raw
slaughter by-product handler, (iii) veterinary officer, (iv)
community leader, (v) cleaner, (vi) meat/slaughter by-
product bulk trader, (vii) meat/slaughter by-product bulk
retailer, and (viii) non-meat trader. In addition, a max-
imum of four others were included, one from each
category to balance the gender and age of the partici-
pants. A set of questions (see Appendix) guided the
discussions, with the questions covering vulnerability,
livelihood assets, and livelihood strategies and linking
these to livelihood outcomes. The data collected was tri-
angulated using narratives with selected individuals
found in the slaughterhouses but not part of the FGDs
and direct observation of activities.
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Data analysis
The qualitative data collected was analysed using the
RQDA (version 0.3.1) package within the R (Version 3.5.1)
statistical computing environment as recommended
(Chandra and Shang 2017; Degeling and Rock 2020). The-
matic analysis was done as recommended (Estrada 2017;
Braun and Clarke 2006, b). The recorded focus group dis-
cussions were translated and transcribed from the local di-
alects into English and then imported into the RQDA
package. After a preliminary analysis of the data, four
major categories from the FGDs’ responses were identi-
fied: (a) physical dimension of human well-being within
slaughterhouses, (b) economic dimension of human well-
being within slaughterhouses, (c) social dimension of hu-
man well-being within slaughterhouses, and (d) rangeland
management from slaughterhouse dimensions. During
coding, theoretical themes were based on the authors’ pre-
vious experiences in the pastoral areas. Phrases from a
theme were then highlighted and pulled to the appropriate
nodes as the RQDA package retrieved, compared, and
linked the data. Attributes and descriptive information on
age, gender, prices, and role/occupation were also
highlighted. The data was then exported for further ana-
lysis using Microsoft Excel® 2010.

Results and discussion
The physical dimension of human well-being within
slaughterhouses
The majority of the slaughterhouses were enclosed, al-
though some open-air slaughter slabs were seen in the

remote towns in the ASALs. Ownership was mainly by
the local community, but management was by the
County governments under the devolved Ministry of
Agriculture, Livestock and Fisheries with a public veter-
inarian in charge of meat inspection. Figure 3 shows a
pictorial representation of a slaughter slab for camel and
cattle and an enclosed slaughterhouse for sheep and
goats in Garissa County.

The economic dimension of human well-being within
slaughterhouses
The prices of meat were based on its appearance, mainly
size and fat marbling, with the average wholesale prices
of camel meat, beef, and sheep/goat meat being USD 3.0
(P < 0.1; range 2.8–3.6) per kg USD 2.5 (P < 0.01; range
2.3–2.7) per kg, and USD 2.8 (P < 0.01; range 2.7–3.0)
per kg, respectively. The wholesale price of raw slaughter
by-products was dependent on the specific organ. The
wholesale price of the bovine head was USD2.0 (P > 0.1;
range 1.8–2.5) per piece; bovine hooves were USD0.2
(P < 0.01; range 0.2–0.3) per piece; and organs such as
the lungs, spleens, pancreases, tripe, intestines, and
hearts were USD1.2 (P > 0.1; range 0.9–2.1) per kg, and
the liver and kidneys USD2.0 (P > 0.1; range 1.8–2.3),
while the testicles and colon cost USD0.1 (P < 0.001;
range 0.1–0.1) per piece. It was noted that diversification
had increased diet diversity among residents through in-
creases in consumption of edible by-products as previ-
ously reported in similar studies (Gichure et al. 2014;

Fig. 1 The conceptual framework based on sustainable livelihoods approach model. modified from Serrat (2017)
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Headey et al. 2014; Mathi et al. 2016; Mayanja et al.
2015; Megersa et al. 2014).
To maintain the slaughterhouse, a fee was charged for

each animal slaughtered; cattle and camel cost an aver-
age USD1.8 (P < 0.01; range 1.2–2.0), and USD 0.6
(P < 0.01; range 0.5–0.6) was paid for sheep/goat. Docu-
mentation of these fees was done by the veterinary offi-
cer with the collected revenue used to facilitate meat

inspection and waste management. The slaughterhouse
caretakers, mostly from the local community, were the
custodians of all documentations. Also, the owners of
the animals slaughtered had to pay an extra charge to
the butchers. This charge was not standard, but
dependent on gender and age (P > 0.1) and gender, age,
and roles (P < 0.1) with women and elderly earning less
than middle-aged men. On average, the highest fee was

Fig. 3 Pictorial representation of an enclosed slaughterhouse for goats and sheep (left) and an open slaughterhouse for cattle and camel (right)

Fig. 2 Map of Kenya showing the study area and vegetation cover
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USD1.0 (P < 0.1; range 0.8–1.5) paid to the middle-aged
butchers per animal slaughtered. Female and elderly
butchers were given less prestigious roles such as by-
products handling and waste management and hence a
lower income. As the fees were low, the butchers pre-
ferred to take red offal as an “in-kind” payment, with
majority of the butchers operating subsequent value
addition. On average, the butcher earned about USD5.0
(P > 0.1; range 1.4–7.5) per day.
Meat transportation was hired, and the fees charged

were dependent on the weight of carcass, distance to be
covered, and personal relationship with the transporter.
In the nearby butcheries, meat retail prices were purely
dependent on the weight and rarely on the appearance,
unlike at the slaughterhouse. The average retail price for
raw beef was USD 4.0 (P < 0.01; range 4.0–4.4) per kg
and camel, goat, and sheep meat retailed at USD 4.4
(P < 0.01; range 4.2–5.0) each. Roasted meat (nyama
choma) and stewed and boiled meat (tumbukiza) were
common delicacies, and each retailed at an average USD
5.0 (P < 0.01; range 4.4–5.5) per portion, with each
portion prepared using roughly a kilo of raw meat. On
average, the meat retailers made USD 6 (P < 0.1; range
2.3–8.2) per day.
Still, within the slaughterhouses, value addition of ed-

ible by-products was mainly based on indigenous ethnic
techniques such as scalding, boiling, roasting, smoking,
deep frying, and sun drying. Each subsequent value
addition process came with a 34% (P > 0.1; range 19–
62%) profit margin; for instance, boiled bovine head
costs USD 3.0 (P < 0.01; range 2.5–3.2) and boiled
hooves cost USD 0.3 (P < 0.001; range 0.3–0.3) each,
while boiled colon and roasted testicles cost USD 0.2
(P > 0.1; range 0.1–0.3) each. Community-specific prod-
ucts were dependent on culture and religion. For instance,
the Turkana community made Atienus (Fig. 4a) by dicing
fatty tissues (locally referred to as Akuring) into 2 cm by 2
cm by 2 cm chunks and then filling into a goat colon. It
was then boiled for about 10min and sold at USD 0.3
(P < 0.01; range 0.1–0.5) per piece. In Marsabit County,
Chrismirish was prepared by dicing the small intestines
into tiny cubes of about 0.5 cm and then pan-frying the
chunks. The average price of Chrismirish sell was USD 0.5
(P < 0.01; range 0.5–0.6) per serving (about 200 g).
Traditional sausages, locally referred to as mutura,

were common across the pastoral communities and were
prepared by stuffing meat trimmings and rendered fatty
tissues into the large intestines with raw blood acting as
the binding ingredient. The price of the traditional sau-
sages was on average USD 0.1 (P < 0.01; range 0.1–0.2)
for a 5-cm-long piece. Sun-drying of meat and by-
products was common, with salt and vinegar occasion-
ally being added during sun-drying. Deep-fried meat
chunks locally referred to as Ng’amorumoru in Turkana

County, Olpurda in Kajiado, and Nyirinyiri or Koche in
Marsabit and Garissa Counties were observed. Deep-
fried and sun-dried meats were occasionally pounded to
fibrous-like products locally referred to as Enyas in Tur-
kana and Fonntuma in Marsabit Counties. Smoking of
the ethnic packaging containers (locally referred to as
Ebur in Turkana County) and spicing during the deep
frying of meats were also observed among some commu-
nities. Deep-fried, sun-dried, and smoked meat products
were considered premium ethnic products, with the
deep-fried meats retailing at an average price of USD
14.9 (P < 0.1; range 10.0–22.5) per kg, while sun-dried
with occasional pounding retailing at USD 18.3 (P > 0.1;
range 10.0–20.0) per kg. During the boiling process of
the edible by-products, the resulting soup was homoge-
nized and retailed at USD 0.1 (P < 0.01; range 0.1–0.5)
per serving (about 250 ml). Occasionally, herbs were
added to the soup thereby doubling the price of soup.
As reported in previous research, pastoral communi-

ties are increasingly diversifying their economic and so-
cial activities through value addition of meat and meat
by-products, as well as engaging in crop farming, trade,
and craftsmanship (Headey et al. 2014; Rojas-Downing
et al. 2017). Cultural diversity during processing was ob-
served among different communities which implies
weakening or lost ties among pastoralists (Dabasso et al.
2018; Gichure 2017).
Even though value addition was common, the ob-

served preparation and consumption behaviours were
highly dependent on cultural norms, beliefs, and reli-
gion. Prime meat cuts and slaughter by-products
were consumed by the middle-age traders who were
choosy on what to consume with leftovers compris-
ing brains, testicles, bone marrow, fatty tissues, and
roasted hides kept aside for the less fortunate. In
one case, an elderly trader in Garissa said: “I cannot
prepare or cook intestines... I would rather give
them to the less fortunate”. Gender and age have
been seen to influence preparation and consumption
behaviours (Mathi et al. 2016).
Traditional containers (locally referred to as Ebur in

Turkana and Dhola/Dhibe/Subb in Marsabit) were made
from sculptured wood with a leather bottom and lid;
these retailed at between USD 2.0 and USD 10.0 de-
pending on size, with the smallest having a capacity of
about 250 ml and the largest having a capacity of 2 l.
These containers were not washed; rather, they were
sanitized by fumigation using smoke from Balanites
rotundifolia locally known as Elamach or Adung in Tur-
kana. Similar practices have been reported in previous
research (Dabasso et al. 2018; Gichure et al. 2014). Fig-
ure 4 a and b are pictorial representations of common
ethnic delicacies made using edible slaughter by-
products.
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The social dimension of human well-being within
slaughterhouses
Cultural norms and gender played a critical role in nat-
ural resources management. Access to capital and finan-
cing, land, labour, and information was seen to favour
men. Gender and age were seen to influence roles within
a slaughterhouse (P < 0.01). Mostly, men were involved
in seemingly prestigious operations such as slaughtering
(60%), trade in live animals (90% and retail of meat
(65%), while women and youth are involved in seemingly
less prestigious jobs such as scalding (85%), roasting
(85%), boiling (60%), stuffing by-products (60%), sale of
by-products (75%), sale of firewood (55%), water (55%),
charcoal (55%), and managing the nearby makeshift
shops (70%). Figure 5 brings out a pictorial representa-
tion of gender roles in the slaughterhouses. As seen in
the photos, men oversaw livestock marketing (Fig. 5a)

and slaughter operations (Fig. 5b) while women are
mostly in charge of by-product value addition (Fig. 5c).
Similar findings on gender roles and dimensions have
been reported in northern Africa (Pedersen and Benja-
minsen 2010).

Rangeland management from slaughterhouse dimensions
Diversification into the sale of cooking ingredients such
as common salt, herbs, spices, and packaging containers
was observed in the surrounding general merchant
shops. These shops also supplied foodstuffs, hygienic
and hardware products to the residents. Diversification
into non-meat products such as the sale of firewood,
charcoal, and water was also observed. Minimal diversifi-
cation into value addition on non-edible by-products
was observed. Except for the skins that were salted and
then dried, heaps of manure, blood, hooves, bones, and

Fig. 4 Pictorial representations of common ethnic delicacies made using edible slaughter by-products. a A photo of Atienus, common among the
Turkana community which is made using fatty tissue trimmings stuffed inside the colon and then boiled. b Scalded and then boiled goat heads,
photo taken in Kajiado County
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horns were occasionally observed in the slaughterhouse
yards.
Both economic and material losses were of great con-

cern at the slaughterhouses. At the pre-slaughter stage,
the economic losses noted included inappropriate live
animal handling resulting in bruises, punctured skins/
hides, weight loss during trekking, internal injuries to
the limbs and organs, and in extreme cases death and

condemnation of carcasses or organs. Material losses
were also seen mainly after slaughter and comprised
under-utilization of both the edible and inedible by-
products, spoilage of meat and organs due to inappropri-
ate handling, and drip loss.
During the focus group discussion, one key informant

responded “waste management is a big problem to this
slaughterhouse. Just look at the heaps of bones and
hooves over there. Occasionally, hyenas break-in and
scavenge on those bones. Those birds are permanently
there feeding on waste blood and searching for meat
chunks.”
Blood and washing water made the major component

of the liquid waste which was simply drained off into a
series of lagoons for filtration and evaporation. From all
the slaughterhouses visited, only one in Kajiado County
utilized liquid waste by using it to generate biogas. Con-
demned meat/organs were put into condemnation pits
in all the slaughterhouses. Manure and underutilized
inedible by-products were occasionally given to agro-
pastoralists for crop production as the excess was taken
to community grazing yards for soil regeneration and
pasture production. The hooves, bones, and horns were
used to make ornaments, wood varnish, and animal feed
with excess burnt in the slaughterhouse yards. Figure 6
shows a biogas generation system used to manage liquid
waste from a slaughterhouse in Kajiado County.
Indigenous knowledge played a big role in the manage-

ment of natural assets as has been reported in similar
work (Lawrence 2012; Lembara et al. 2011; Wheeler and
von Braun 2013). Increasing emergence and re-emergence
of calamities such as drought, famine, flooding, heatwaves,
human-human conflicts, wildfires, epidemic livestock
diseases, human-wildlife conflicts, and encroachment of
grazing lands with invasive plant species (mainly the
Mathenge plant (Prosopis juliflora)) were of concern.
Social networks were crucial in the transmission of indi-
genous and modern knowledge on disaster management
as reported. Similar findings on disaster management have
been reported (Headey et al. 2014; Rass 2006). Table 1Fig. 5 Pictorial representation of gender dimensions in the

slaughterhouses. a Livestock marketing in holding yards in Kajiado
County. b Slaughter operations from a slaughterhouse in Marsabit
County. c Women cleaning the intestines at a slaughterhouse in
Garissa County

Fig. 6 Biogas generation system for managing liquid waste in a
slaughterhouse in Kajiado County
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brings out the common calamities and how activities
around the slaughterhouses address them.

Conclusion
This study sought to find how different dimensions of
human well-being found within slaughterhouses in the
Kenyan ASALs influenced livelihood strategies and out-
comes of pastoral communities. The SLA has expounded
how these dimensions impact diet diversity, gender and
youth inclusiveness, better incomes, and overall im-
proved well-being. The four main areas on the livelihood
outcomes that were observed were (i) diversification of
economic activities, (ii) personal and household diets
and nutrition, (iii) control over and access to resources
and income, and (iv) access to roles and opportunities.
Slaughterhouses played an integral role in livelihood di-
versification which is gradually taking place among the
pastoral communities visited, with social, economic, and
human dimensions taking a central role. Value addition
of slaughter by-products provided affordable, safe,
high-quality protein diets, with majority of the pasto-
ralists having diversified their diets. Age and gender
greatly influenced the roles and thereby the extent of
diversification. Value addition of by-products consid-
erably reduced material and economic losses and in-
creased diet range thereby positively impacting
natural resources management.

Appendix
Unstructured interview questions for focus group
discussion

1) Could you please briefly introduce yourselves? Age?
Family and household information? Education
status? How long have you been working/attached in

this slaughterhouse? Do you have another job
outside this slaughterhouse?

2) On a normal day, describe all the activities that take
place in the slaughterhouse? What is your current
role in the slaughterhouse? Describe the institutions
and policies that govern operations of this
slaughterhouse?

3) What are the prices of all the products found in
this slaughterhouse? Meat, red offal, green offal,
inedible by-products, and non-meat products. What
are the costs, both monetary and non-monetary, in-
curred in this slaughterhouse?

4) Could you share with me your experiences working
in this slaughterhouse? How does working in this
slaughterhouse impact your personal life?

5) In this area, describe the common calamities? How
have these calamities impacted on the activities and
roles within the slaughterhouse? How does the
existing trends, urbanization, taboos, and culture
affect the operations of this slaughterhouse? Do
these affect your roles and duties in the
slaughterhouse? What are the obstacles and
challenges you face working here?
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