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Abstract

Sheep farming systems in the steppe of M'sila eastern Algeria play a key ro le in the red  meat productio n chain. 
The aim of this contribution is to assess the sustainability of sheep farms in relat ion to the current functioning of 
the breeding and to describe the strong and weak points limit ing imp rovement of productivity in a perspective of 
sustainability. The  method of  indicators of sustainability of  farms  (IDEA) was used to evaluate sustainability. 
The typological results allowed us to distinguish two main types of livestock farming, namely agro pastoral and 
pastoral,  wh ich  have  different  sustainability  profiles.  The  agro  pastoral  type  is  characterized  by  sustainability 
scores  of  69.4/ 100,  43.6/ 100  and  36.4/100  respectively  for  agro  ecological,  socio -territorial  and  econo mic 
sustainability. The pastoral type shows the same trend with superiority in the econ omic scale. The co mparison of 
the  sustainability  scales  in  relation  to  the  type  of  livestock  showed  that  the  two  livestock  systems  are 
significantly different for agro-ecological and socio-territorial scale  (P<0.05) in contrast to the economic scale. 
Consequently, each type requires particular imp rovements, according to its functioning and the threshold of the 
scores realized at the level of the global sustainability in order to guarantee a profitability of the breeding at the

level of the Algerian steppe region.
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  الملخص

من هذه المساهمة هو  فالحمراء. الهدالمسيلة شرق الجزائر دورًا رئيسياً في سلسلة إنتاج اللحوم ب تلعب أنظمة تربية الأغنام في سهو
بالأداء الحالي للتربية ووصف نقاط القوة والضعف التي تحد من تحسين الإنتاجية من منظور تقييم استدامة مزارع الأغنام فيما يتعلق 

( لتقييم الاستدامة. سمحت لنا النتائج التصنيفية بالتمييز بين نوعين IDEAالاستدامة. تم استخدام طريقة مؤشرات استدامة المزارع )
والتي لها سمات استدامة مختلفة. يتميز النوع الزراعي  المحضة،رعوية ة الرعوية واليوهما الزراع الماشية،رئيسيين من تربية 

على التوالي من أجل الاستدامة الزراعية الإيكولوجية  100 / 36.4و 100 / 43.6و 100/  69.4الرعوي بدرجات الاستدامة 
 راييعياس الاقتصادي. أظهرت مقارنة موالاجتماعية الإقليمية والاقتصادية. يظهر النوع الرعوي نفس الاتجاه مع التفوق في المق

عي الاستدامة فيما يتعلق بنوع الثروة الحيوانية أن نظامي الثروة الحيوانية يختلفان اختلافاً كبيرًا بالنسبة للمقياس الإيكولوجي الزرا
ظائفه وعتبة الدرجات وفقاً لو خاصة،( على عكس المقياس الاقتصادي. وبالتالي، يتطلب كل نوع تحسينات P <0.05والاجتماعي )

 من أجل ضمان ربحية التربية على مستوى منطقة السهوب الجزائرية. الكليةالتي تم تحقيقها على مستوى الاستدامة 

السهوب. المراعي، المؤشرات، الاستدامة، الضأن،م ولح الجزائر،: الكلمات المفتاحية  

https://journals.univ-tlemcen.dz/GABJ/index.php/GABJ/index
mailto:houariyerou@gmail.com
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Introduction  

Climate change has recently shown an impact on various sets of biological and physical 
ecosystems and its effect has made a significant change in many sectors, principally in the 
agricultural and livestock sector, which is the main source of livelihood for many people in arid 
countries (Ado et al. , 2019, Yerou et al, 2021). The importance of the meat sheep farming sector 
in covering the growing needs of the population has been known for centuries. This livestock 
contributes to the maintenance of the steppe ecological system by providing an important product 
for human welfare (Vari- jakshapanicker et al. , 2019).Livestock farming plays an important role 
in creating employment opportunities in arid steppe environment, as well to providing animal 
products to a large number of inhabitants (Yerou, 2013). Indeed, livestock production in dry lands 
seems to be promising despite the difficult climatic constraints (Zytoon and Nu- man, 2015, 
Yerou and al, 2021). 

There is currently a strong societal demand for sustainable livestock systems. These must be 
respectful of the environment, economically viable for farmers, and socially acceptable. Indeed, 
according to Hennessy et al 2013, farm sustainability remains difficult to measure. Thus, the need 
to assess this concept has led to the development of evaluation tools ranging from indicator-based 
approaches (Thiol-let Scholtus and Bockstaller, 2015) to developed models (Paracchini et al. , 
2015). The lack of studies analyzing in a comprehensive way the sustainability of these farming 
systems led us to the realization of this study, to test and analyze sustainability of sheep meat 
farms in Algerian steppe environment.  

The sustainability of sheep farming systems is today a major challenge in steppe areas. The main 
issue of this contribution is firstly scientific to produce knowledge on sheep farms in a context of 
climate change and socio-economic mutations of the pastoral sheep sector and secondly to test 
evaluation approaches, often developed in Western countries. From a development point of view, 
the aim is to characterize and improve the sustainability of steppe sheep farms. Indeed, pastoral 
systems are inseparable from the natural resources of the steppe rangeland, which is weakening 
and undergoing a significant change in its functioning (Yerou 2013). With a population of more 
than 28 million head of sheep, the majority of which are extensive, this type of livestock farming 
faces challenges that undermine its sustainability Yerou 2013. The observation made by Ghozlane 
et al 2008 and Yerou 2013, the development mode ls that have known the Algerian steppe, have all 
shown their limits, especially in the divergence between the different components of sheep 
farming (farmer, animal and vegetation). The breeding systems are currently evolving from a 
pastoral type to agro-pastoral and the food conduct is generalized by the supplementation on 
range. The functioning of livestock practices is marked by the mobility of sheep flocks and men 
within vast rangelands for collective use, constituting a fragile ecosystem where more than 3.6 
million inhabitants with their ruminant flocks and exploiting free pastoral forage units 
(Bourbouze 2000, Bensouiah 2003 and Yerou 2013). Certainly, the balance of this steppe area is 
currently compromised due to management methods of pastoral resources that have difficulty 
adapting to multiple changes (socio-political; cultural and climatic hazards). For their part Aïdoud 
et al 2006, Köchy et al 2008, indicate that in the Maghreb countries, the degradation of steppe 
rangelands and soils is reaching very worrying stages. The emergence of agro pastoral systems in 
an area traditionally reserved for grazing raises questions about its sustainability. (Ghozlane et al 
2008, Bencherif 2011, Benidir 2015, Senoussi et al 2014, Hadbaoui et al 2020).  

The objectives of this research are to evaluate the sustainability indicators of meat sheep farming 
system in eastern Algeria by use method of sustainability indicators of farms IDEA (Vilain 2003), 
an approach already tested in several countries, Algeria by (Ghozlane et al 2006 and 2008), 
Lebanon by Srour et al 2009 and in Morocco by Araba and Boughalmi 2016. This tool has shown 
its interest and relevance in the analysis of some indicators of sustainable development. The 
application of such a method required first the characterization of the farms under investigation 
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by a typology. 

Materials and Methods 

Presentation of the study region 

The pastoral vocation of the region of M'sila is very old where the livestock activity is still a source of 
income for a large part of the local population. This steppe ecosystem covers an area of 18,175 km2 
(latitude 350,400 N; longitude 040,300 N) and was selected for its significant pastoral and agro 
pastoral potential (Figure 1).  

The pastoral area represents 1.8 million hectares, of which 1 million hectares are reserved for 
rangelands (Hadbaoui et al 2020). The sheep population is 1.65 million (DSA 2018), so the region is 
characterized by considerable potential for local sheep meat. According to the HCDSHaut 
Commissariat au Développement de la steppe (HCDS) report 2010, the pastoral space has suffered a 
very severe degradation on 73% of the total area of rangelands, following an animal overload. Our 
monitoring focused on sheep farming systems in the southern zone of the region. 

 

 

 
Figure 1. Geographic location of M’sila study area. 

Approach of the study 

Semi-structured interviews were conducted with 51 farmers, selected on the basis of structure, 
operating mode and livestock management practices. The objective was to evaluate the sustainability 
of sheep farms in the Msila region using the IDEA method (Vilain 2003). The selected farms were 
surveyed during the year 2018-2019. The IDEA method (indicators of sustainability of farms) version 
3 is characterized, by 42 indicators structured within 10 components and three scales of sustainability: 
agro-ecological, socio-territorial and economic (Briquel et al 2001, Vilain 2003 and Vilain et al 2008). 
A questionnaire was established as a survey guide with questions related to the typological functioning 
of the sheep farm. It also allowed the sustainability indicators to be filled in according to the three 
scales. All scales have the same weight and range from 0 to 100 points. The agro-ecological scale is 
structured in three components of equal importance (capped at 33 and 34 points): domestic diversity 
(4 indicators), spatial organization (7 indicators) and agricultural practices (7 indicators). The socio-
territorial scale refers to ethics and human development, and characterizes the integration of the farm 
in its territory and in society. It evaluates the quality of life of the farmer and the weight of the market 
or non-market services that he provides to the territory and to society. It is structured in 3 components 
(product quality, employment and services, ethics and human development) have the same weight and 
are capped at 33 on a scale of up to 100. The economic sustainability scale analyzes economic results 
beyond the short term and the vagaries of the economy. Organized into 4 components, each is capped 
at 20 to 25 units and 6 indicators. The choice of this method is motivated by the fact that it is relatively 
simple and easy to implement. 
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Statistical analysis 

The sheep farms surveyed were characterized by multivariate statistical analysis using statistica. The 
calculation of the different components and their indicators was done according to the grid proposed 
in the IDEA method in an EXCEL table. 

Results and discussion 

Typological characterization of farming systems 

The typological study allowed the identification of two types of livestock systems within the sample 
based on indicators of food resource use and structural elements of the sheep farm Table 1. 

The agro-pastoral type: represents 33% of the sample, characterized by the use of agricultural 
resources (barley, bran, straw, hay), mainly cereals produced on the farm or purchased on the local 
market depending on stocks and the agricultural year. The second type is pastoral, which represents 
67% of the sample, and with feeding profile based on pastoral vegetation such as free forage units on 
pasture and a reasoned supplementation according to critical physiological phases of ewes (struggle, 
late pregnancy and early lactation). Senoussi et al 2014 and Hadbaoui et al 2020 in the same region of 
our study reported similar results.  

The determining element of the typology informs on the transformation of the feeding profile based on 
the integration of fodder crops and agricultural by-products for more than a third of the sample. This 
trend indicates the transformation of the traditional pastoral livestock system towards a new sedentary 
system, linked to agricultural activity and food supplementation in the form of concentrates. Several 
authors report similar findings for the entire territory of the Algerian steppe ecosystem (Bourbouze 
2000, Yerou, 2013, Senoussi et al 2014 and Hadbaoui et al 2020). 

Table 1. Distribution of livestock system types in M’sila steppe. 

General characterization of sustainability  

For the average farm, we obtained results for each scale. As we notice in table 2, the sustainability 
score of the sample being the lowest value of the three scales since it will be on this scale that the 
farmer will have to focus his efforts. Indeed, in our case, the overall sample is limited by the socio-
territorial scale to have a sustainability score of 38.0. 

Table 2. Evaluation scales and their components according to identified livestock systems. 
Type of systems agro-ecological socio-territorial economic Score Total 

Agro-pastoral 69.4± 2,06 a 43.6± 1,05 a 36.4± 1,21 a 149.4 ± 2,51 

Pastoral 59.6  ± 1,37 b 32.4 ± 0,96 b 42.6± 0,96 a 134.6 ± 2,51 

Maximum value  100 100 100 300 

Average ±σ 64.5± 3,02 38.0± 1,97 39.5± 1,46 142± 2,8 

a and b: the difference is significant / P is significant (P <0.05 ) 

The results obtained (Figure 2) showed that the sustainability of farms in the steppe zone is limited for 
pastoral type by the socio-territorial scale with a score of 32.4/100 and on the contrary, the agro-
ecological scale has a score of 59.6/100, while the economic scale is around 42.6/100. The agro 
pastoral farms present a limit for the economic scale with a score of 36.4/100 and values of 69.4/100 
and 43.6/100 respectively for the agro-ecological and socio-territorial scales.  

Size of herd (unit) Number of breeders %  %  Agro-pastoral %  pastoral 

<100 27 52,9 63 37 

101-150  13 25,5 54 46 

151-200  04 7,8 0 100 

>200  07 13,7 14 86 

Total 51 100 33 67 



Boussaada et al, 2022 Genet. Biodiv. J, 6 (1): 16-24 

DO I: 10.46325/gabj.v6i1.193  

 

20 

  

Figure. 2. Graphical representation of sustainability according to identified livestock types 

Agro-ecological scale 

According to Vilain, 2000, the examination of the agro ecological scale makes it possible to 
characterize the production systems on the aspect of autonomy in terms of use of energy and non-
renewable materials and to be less generating of pollution. The averages obtained oscillate between 12 
and 25 points out of a maximum of 33 to 34 points, which gives a good appreciation of the state of the 
systems and their diversity, their organization of space and agricultural products for farms of the agro-
pastoral type. In comparison with those of the pastoral type, which represents a weakness in terms of 
agricultural practices due to the fact that the system functions mainly on the basis of free pastoral 
resources. The total scores for agro-ecological sustainability represented 69.4/100 and 59.6/100 points 
for the agro-pastoral and pastoral type, respectively (Figure 3). These values qualify the surveyed 
farms as ecologically sustainable. Higher results were reported by Ghozlane et al 2008 in the 
sedentary farms of the steppe region of Djelfa, i.e. 82.7/100 points in total. On his side in Lebanon, 
Srour 2006 indicates that sedentary systems have a high score of agro ecological sustainability 
compared to nomadic systems.  

The comparison concerning these three scales shows that the type of production system significantly 
affects the agro-ecological and socio-territorial scale (P<0.05) but not the economic scale. This 
difference is mainly due to the score of the "Diversity" component which is reinforced by the 
important animal diversity, reflected by the breeding species. In same herd, as well as by use of local 
breed in its cradle (Ouled Djellal and variants); and by the diversification of the pastoral resources on 
the floristic level which affects the pastoral value of the rangelands. Indeed, taking into account the 
organization of the rangeland and cultivated space can explain the differences between agro-pastoral 
and pastoral farms regarding the space organization component. According to, Araba and Brougham 
2016, report that for the three scales of sustainability (agro-ecological, socio-territorial and economic), 
pastoral and agro-pastoral production systems differs significantly for agro-ecological and socio-
territorial scale. 

Socio-territorial scale  

The indicators of the socio-territorial scale promote a set of objectives, namely quality of life, social 
integration, local development and coherence. A significant difference was found between the two 
agro-pastoral and pastoral systems (P<0.05), with a mean of 43.6/100 and 32.4/100 respectively. The 
socio-territorial sustainability of the agro-pastoral system is better than the pastoral type as a result of 
the score of the component "Ethics and human development" and employment and services (Figure 3). 
Which assesses the satisfaction of the herder with the conditions under which he carries out his 
activity, his participation in training, or his responsibility towards the global food balance. In addition, 
the two systems have similar performances for the "Quality of products and territories" component 
(P>0.05), but different for the two other components. 
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Figure 3. Representation of the components of Sustainability according to types of breeding 

The production of sheep meat for slaughter for both systems, presents an advantage for that of pastoral 
profile, which is qualified of better biological quality compared to that of the agro-pastoral system in 
spite of the identity of the racial composition (breeding of the breed Ouled Djellal and variants). In 
general. All aspects related to product quality, to the various services rendered to the territory and to 
ethics are not taken into account by the breeders, who give more priority to the profitability aspect of 
breeding than to citizenship. In addition, there is a lack of training programs adapted to the educational 
levels of the farmers, a low involvement of farmers in associative structures and a strong feeling of 
isolation. This high value refers to the attachment of local herders to the activity of breeding despite 
the various constraints. Similar findings were indicated by (Mhamdi 2009, Brahmi-Mohamed et al 
2019), for the sheep farming system in Tunisia, with low scores for the socio-territorial scale, 
reputedly due to the lack of training and the low score of the Employment and Services component. 
This translates into low sustainability score, which is in line with the results obtained by Gamborg and 
Sandøe 2003, Snoussi and M'hamdi 2008. 

Economic scale  

The analysis of economic indicators is based on the technical and financial orientations of the 
breeding system, which affect the economic results achieved. Indeed, the sustainability of a sheep 
meat production system depends not only on its economic viability, but also on its economic 
independence, its transferability and its efficiency. The economic sustainability reaches an average 
value of about 36.4/100 and 42.6/100 of the theoretical maximum for the agropastoral and pastoral 
system respectively (figure 3). These values are lower than those reported by Araba and Boughalmi 
2016, for sheep production systems in Morocco and those of Srour et al 2006 in Lebanon. In addition, 
the results of the components of economic sustainability indicate that pastoral livestock achieved score 
superiority for all the components of the scale compared to agro-pastoral. This can be explained by the 
significant financial capital associated with large herd sizes for pastoral livestock. In addition, the 
fairly good economic efficiency of pastoral livestock reflects its independence and good management 
of available resources.  



Boussaada et al, 2022 Genet. Biodiv. J, 6 (1): 16-24 

DO I: 10.46325/gabj.v6i1.193  

 

22 

This trend can be explained by the sale price of meat, which remains the highest in the Maghreb, 
which justifies the persistence of pastoral breeding based on commercial concentrated feed and barley 
for the finishing of lambs for sale. According to Bourbouze 2000, the maintenance of the use of 
concentrated feeds despite the high prices of cereals on the international market, is due to the ratio of 
the price of kg of live lamb / kg of barley. This ratio is higher than 25 because of the high price of 
meat, so that it takes only 10 kg of barley to make 1 kg of growth in a flock. Thus, the price of meat is 
about 2.5 times the price of barley needed to produce that meat.  

Conclusion 

Sheep farming systems in the Algerian steppe zone are faced with many challenges such as climate  
change, water scarcity, increasing sheep productivity at low cost and maintaining free natural 
resources without degradation. Indeed, the evaluation of the sustainability of these systems remains 
difficult to measure due to the mobility of the flocks and the vastness of the pastoral space. In this 
environment, the sustainability of meat sheep farming is closely linked to the balance between 
environmental, socio-cultural and economic aspects, which is becoming a major priority for policy 
makers and agricultural development institutions. The typological analysis of sheep farming has 
brought out a diversity of farms practicing sheep farming grouped into two types (agro pastoral and 
pastoral). This diversity is essentially due to the elements of livestock structure, food resources and 
livestock operation. The results of the scores showed that the sustainability for both agro-pastoral and 
pastoral livestock systems is limited by the socio-territorial and economic aspect. The results of the 
evaluation of the three scales of sustainability show a significant difference between the agro-pastoral 
and pastoral systems for some indicators. These differences reflect the variability of the functioning of 
the livestock and the socio-economic behavior of the herders according to their local knowledge, and 
their ancestral visions and perceptions of the steppe ecosystem. Each type of system has its own 
particularities and contributes in one way or another to the overall sustainability, which requires 
interventions adapted to each case. Overall, the current state of sustainability remains moderately 
satisfactory but requires improvement through training and extension for livestock farmers in terms of 
sustainable development of livestock production, in order to ensure the continuity of this sector in the 
eastern steppe region of Algeria. The success of a sustainable sheep-breeding project requires the 
involvement of all the actors of the sheep meat sector within the pastoral environment. 
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