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Abstract. Extensive and semi-extensive sheep farming constitute the traditional farming systems in the
Mediterranean region. These systems are predominantly labor-intensive with relatively low capital
requirements, where an essential part of the animal feeding requirements are based on grazing in natural
rangelands. The increased market demand for sheep milk and modernization in life-styles has recently
resulted in an increase in the intensive sheep farming. The sheep are fed indoors only on purchased or
harvested forages produced on-farm and concentrates. Therefore, fixed and variable costs of this system
are high. Moreover, the semi-intensive sheep farming system is characterized by grazing in artificial
pastures, which reduces the feeding cost. The purpose of this paper is to study the sustainability of the
above three sheep farming systems. Technical and economic data from a sample of sheep farms in the
north Evros region of Greece were collected in 2011 and analyzed in order to evaluate advantages and
disadvantages of each system. The results provide strong evidence that the intensive system has been
more adversely affected by the current economic crisis and it is more vulnerable to the potential negative
effect of continued volatility of the economy than the semi-extensive ones. This is because the intensive
system requires higher variable costs of purchasing harvested forage and concentrates. Although the semi-
intensive system exhibits high variable costs, its feeding costs were significantly lower than the intensive.

Keywords. Dairy sheep — Farming system — Variable cost — Grazing — Artificial pasture — Feeding cost.

L'effet de la crise économique sur des systéemes ovins : Le cas de la région d’Evros du nord, Gréce

Résumeé. Les systémes ovins extensifs et semi-extensifs sont typiques dans la région méditerranéenne.
Ces systemes utilisent le travail intensivement bien qu’ils demandent peu d’investissements de capitale,
alors qu'une part essentielle de I"alimentation des animaux se basse sur le pacage des péaturages naturels.
La demande accrue du lait de moutons et la modernisation des sociétés ont eu comme conséquence
I'émergence de systémes ovins intensifs qui sont basses sur la provision des fourrages, provenant du
marche ou produits dans la ferme, et des concentrés. Entre ces deux systémes, le systéme semi-intensif
ovin est caractérisé par I’ utilisation des paturages artificiels,ce qui réduit le codt de alimentation. Cet article
examine les perspectives de durabilité des ces trois systéemes ovins. Des données techniques et
économiques des fermes ovins situées dans la région d'Evros du nord, en Gréce, ont été rassemblées en
2011 et analysées afin d'évaluer les avantages et les inconvénients de chaque systéeme. Les résultats
montrent que les systémes intensifs ont été affectés par la crise économique courante plus que les systeme
semi-extensifs, car la provision du fourrage et des concentrés du marche élévent considérablement les
codts variables des fermes en intensif. Bien que le colt variable du systéme semi-intensif soit élevé, le colit
de alimentation est moindre que dans le cas du systéme intensif.

Mots-clés. Ovin laitier — Systéme de production — Colt variable — Pacage — Péturage atrtificiel — Codts
d'alimentation.
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| — Introduction

Evros Prefecture, in north-eastern Greece, covers an area of 424,800 ha of which 42.3% is
arable land, 32.3% are forests and rangelands and 10.6% are pastures and grasslands (HSA,
2000). Sheep farming is an important part of the local economy in this region. Particularly, in the
northern part of the Prefecture, there are 442 farms rearing 51,357 sheep. Pastures and natural
grasslands are limited in this area and crop production includes mainly winter cereals (wheat,
barley), maize and lucerne.

Sheep farming systems in the area can be categorized in three types: intensive, semi-intensive
and traditional semi-extensive. Within intensive systems, no grazing is applied, automated
milking equipment is used and dairy sheep breeds are raised (De Rancourt ef al., 2006). Sheep
rations are based on lucerne hay and corn silage, mainly produced locally. Recently, the
number of intensive dairy sheep farms has increased in the north part of the Prefecture as in
many other places in Greece (Tsiboukas, 2006). On the other hand, feeding in the semi-
intensive system is based on pasture grazing and harvested forages. Generally, this system is
not common in Greece. Finally, in the traditional semi-extensive systems, grazing is applied in
communal natural grasslands and on stubble after harvest (Hadjigeorgiou et al., 1999).

The purpose of this paper is to study the sustainability of the above three sheep farming
systems in view of the current economic crisis and, in particular, their vulnerability to volatile
economic conditions due to their dependence on capital and especially purchased inputs
(forage and concentrates, fertilizers, fuel) (FAO, 2008).

Il — Materials and methods

Technical and economic data from 57 sheep farms (12 intensive, 4 semi-intensive, 41 semi-
extensive) located in the northern Evros area in Greece were collected in early 2011. The
intensive and semi-extensive farms were randomly selected using the simple random sampling
technique, while the four semi-intensive farms are the only ones existing in the area, hence they
constitute the population. The majority of these farms grow maize, lucerne, wheat and barley
mainly for the production of animal feedstuff.

A questionnaire-based survey with in-person interviews was conducted in order to collect data
concerning infrastructure (buildings, machinery equipment), land, livestock capital, human
labour and variable capital (forages and concentrates, veterinary services, fuel etc.) (Zioganas
et al., 2001). Moreover, the quantities of crop and animal products are recorded as well as the
producer prices.

The collected data were analysed in order to evaluate advantages and disadvantages of each
system. The technical and economic indicators presented in the remainder of this paper were
calculated using the primary data of the survey. They are more reliable as they take into
account differences in flock sizes among farms (Papadimitriou, 2005) and they readily permit
comparisons among the different production systems under consideration.

An one-way weighted ANOVA was used to analyse the data using version 8.0 of the JMP
software (SAS Institute Inc, Cary, North Carolina). A multiple comparisons for all pairs of means
were performed using Tukey—Kramer HSD. The significance level was set to P<0.05 (Steel and
Torrie, 1980).

IIl — Results and discussion

Capital expenses of the intensive and the semi-intensive system were significantly higher than
those of the semi-extensive (Table 1). For the semi-extensive system they were only 166.8
€/ewe while they were calculated to 309.8 €/ewe for the semi-intensive and to 285.9 €/ewe for
the intensive one.
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Table 1. Capital cost shares per sheep by farming system

Capital costs Farming system
Semi-extensive Semi-intensive Intensive p-value
€/ ewe SD €/ ewe SD €/ ewe SD
1.Fixed capital 61.9° 33.1 137.0° 51.3 116.3° 452 b
2 Variable capital 104.9° 26.0 172.8° 69.4 169.6° 61.9 b
Purchased feedstuff 30.3° 29.0 15.7° 10.7 80.0° 455 el
Veterinary expenses 7.5° 5.7 8.8 2.9 12.3° 5.2 *
Crop production expenses 41.8° 26.2 127.8° 70.2 56.3" 48.5 bl
Other expenses 16.3 71 20.5 7.8 21.0 11.7 NS
Total 166.8° 49.8 309.8% 98.3 285.9° 83.6 el

*P<0.05, **P<0.01, ***P<0.001, NS: not significant. SD: standard deviation.
Means in the same column followed by the same letter are not significantly different (P<0.05).

A similar trend was found for both constant and variable capital expenses (Table 1). Fixed
capital costs account for 37.1%, 44.2% and 40.7% of the total costs of the semi-extensive,
semi-intensive and intensive farming systems respectively. Differences in fixed capital are
related to the considerably higher investments in infrastructure and equipment of the intensive
and semi-intensive systems (De Rancourt et al., 2006). This finding was expected, as these
systems use modern building infrastructure for their flocks and state-of-the-art machinery
equipment (milking machines, etc).

Intensive and semi-intensive farming systems also exhibit significantly higher variable costs,
169.6 €/ewe and 172.8 €/ewe respectively, compared to the semi-extensive farming system
(104.9 €/ewe). Variable costs of the former system are heavily burdened with purchased
feedstuff (80.0 €/ewe, 47.2% of total variable costs) (Table 1), while the variable costs of crop
production for forages (seeds, fertilizers, pesticides, fuel) (127.8 €/ewe, 73.9%) constitute the
main factor accounting for the total variable costs of the semi-intensive system. Note, however,
that only a part of crop products is consumed on-farm as feedstuff; the remaining quantities are
sold in markets.

Taking into account that feeding expenses constitute the major part of the variable costs for the
semi-intensive and the intensive sheep farming systems, it is interesting to examine the sources
of these costs (Table 2). Intensive farms base animal diet mainly on concentrates (67.7%) and
other purchased feedstuff, which increase feeding costs. According to Morand-Fehr et al. (2007)
this is the usual feeding practice in the intensive sheep farming systems. On the other hand,
cost of purchased feeds is found to be significantly lower in both the semi-extensive and the
semi-intensive systems than that of the intensive one, as sheep feeding requirements are
covered partially by grazing (De Renobales et al., 2012). Furthermore, the high percentage of
on-farm produced forages further reduces the feeding cost in the semi-intensive systems.

IV — Conclusions

Considering the findings of the descriptive analysis presented above, it can be argued that the
semi-extensive sheep farming system is less vulnerable to volatile conditions in the general
economic environment, as it is less capital-demanding than the other two under consideration.
Comparing the remaining two systems, variable capital costs of the intensive farming system
are high mainly because of the high cost of purchased animal feeds. Similarly, the variable cost
of the semi-intensive farming system is high but this is due to the high production costs of
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fodder crops. However, the feeding costs of the semi-intensive system are lower compared to
those of the intensive one. Consequently, the sustainability of the intensive system is limited, as
funds continue to be scarce. Hence, it seems that the current economic crisis affects mainly the
intensive system, as farms of this type are more dependent on capital. A general
recommendation for all three systems would be to rationalize the management of feeding.

Table 2. Feeding cost per sheep by farming system

Animal feeds Farming system
Semi-extensive Semi-intensive Intensive p-value
€/ ewe % €/ ewe % €/ ewe %
Roughages 29.2° 38.3 29.6% 37.8 39.9° 32.3 *
Concentrates 47.0° 61.7 44.1° 56.4 83.6° 67.7
Forages 0.0 0.0 4.5 5.8 0.0 0.0 b
Total 76.2° 100 78.2° 100 123.5° 100

*P<0.05, **P<0.01, ***P<0.001, NS: not significant.
Means in the same column followed by the same letter are not significantly different (P<0.05).
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