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RESUMEN

El objetivo de este trabajo fue identificar y caracterizar las tipo-
logias de los sistemas caprinos en la Republica Dominicana,
que determinen el rendimiento técnico y econémico. Los datos
de 33 unidades de produccién caprinas (UP) fueron recogidos
mediante un muestreo aleatorio, 51 variables técnicas y so-
cio-economicas fueron analizadas mediante un analisis multi-
variante. Este analisis permitioé la seleccion de cuatro compo-
nentes principales relacionados con la intensificacién, la pro-
ductividad, la diversificacién, el nivel tecnolégico y el tamafio
de la finca. Un analisis de cluster posterior clasifico las UP en
tres grupos. Grupo 1, llamado Tradicional de subsistencia, in-
cluye UP de tamafio medio, con un manejo tradicional con ba-
jos niveles de productividad, tecnologia y carga animal. El gru-
po 2, desarrolla un sistema semi-extensivo con mejores nive-
les tecnoldgicos y uso de alimentacién externa, alta produc-
cién ovina y una mayor proporcion de terrenos en propiedad a
pesar de que logra bajos rendimientos productivos y econémi-
cos. Por ultimo, el grupo 3, llamado Tradicional comercial, que
consta de UP de gran tamario, con bajos niveles tecnologicos
y mano de obra externa mas eficiente, logrando resultados
economicos aceptables. Teniendo en cuenta las caracteristi-
cas de los sistemas identificados, las mejoras de las estrate-
gias en el sector deben destinarse principalmente a las UP
pertenecientes a los grupos 1y 2 centrandose en la mejora de
la productividad y los niveles de rentabilidad.

Palabras clave: Sistemas caprinos, Republica Dominicana,
analisis multivariante.
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ABSTRACT

The aim of this work was to identify and characterize the ty-
pologies of caprine systems in the Dominican Republic, which
would determine their technical and economic performance.
Data from 33 goat farms were collected by random sampling,
where 51 technical and socio-economic variables were ana-
lyzed by multivariate analysis. This analysis allowed the selec-
tion of four principal components related to intensification, pro-
ductivity, diversification, technological level and farm size. The
subsequent cluster analysis classified the farms into three
groups. Group 1, called Traditional subsistence, includes me-
dium sized extensive farms with traditional management and
low levels of productivity, technology and stocking rate. Group
2 develops a semi-extensive system with increased levels of
technology and use of external feed, higher ovine production
and larger proportion of land in ownership even though it
achieves low productive and economic performance. Finally,
Group 3, called Traditional commercial, comprises large size
farms with low levels of technology, applying external labour
more efficiently and achieves acceptable economic results.
Taking into account the characteristics of the systems identi-
fied, enhancing strategies to the caprine sector should be pri-
marily aimed at group 1 and 2 farms, focusing on the improve-
ment of low productivity and profitability levels.

Key words: Goat systems, Dominican Republic, multivariate
analysis.

INTRODUCTION

In the Dominican Republic, caprine production (Capra
hircus) is mainly found in the Northwest region of the Country.
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It directly generates 20,000 jobs and is a key element in the
economic development of these very depressed areas, which
have critical poverty levels [26, 39]. The caprine sector is made
out of subsistence family farming that is small in size, taking
advantage of marginal land that is not suitable for agriculture
and is limited mainly by sociological, technological and com-
mercial factors [47]. This activity has just helped the poor and
especially women to successfully raise their income, social
status and even the local environment [15].

Vries [48] gave some keys to understand the economic
and social importance of the livestock caprine among devel-
oping countries and the need to spread the knowledge cur-
rently existing. 94% of the world populations of goats are
found in developing countries. Thus worldwide goats and
other small ruminants are among the most popular and bene-
ficial livestock for those with very limited resources. Besides
most of the production is consumed by the own producer so
that goats play an important livelihood in countries where ani-
mal protein intake per capita does not high [7]. By other hand,
Alexandre et al. [3] showed that goats are usually associated
with traditional low technology production systems. However,
traditional and extensive do not signify an absence of man-
agement since nomadism and transhumance are adaptive re-
sponses to the shortage of resources. The high diversity and
exceptional qualities of goats (adaptability to a broad range of
environments, ability to graze on a wide variety of poor quality
forage and browse, ability to walk long distances, high turn-
over rates on investment and hence low investment risk, etc.)
have made of goat production an important feature in mar-
ginal rural regions.

Peacock et al. [35] indicated the multi-dimensional na-
ture of the sustainability of goat production has been explored
in very broad terms. In most places goat keepers faces various
threats to the continuity of their goat enterprises and their abil-
ity to respond and adapt to change. Finally, the caprine activity
in developing countries has characterized being extensive and
grassing systems than traditionally has used production meth-
ods friendly to the environment (land utilization, farm structure,
livestock practices, etc.). Given the current situation, the analy-
sis of technical and economic performance is useful for distin-
guishing groups and to discriminating while establishing typolo-
gies [31, 44]. The establishment of these typologies is of great
interest for productive improvements and productive strategies
in order to increase competitiveness [5]. In Spain and Sardinia
multivariate techniques have been used to establish groups in
small ruminant production systems (specifically organic dairy
sheep), mainly cluster analysis with principal components
analysis [12, 44, 46].

Therefore, given the lack of knowledge about the goat
systems in Dominican Republic, the aim of this study was to
characterize and establish a typology of the farms in Northwest
region (the region where these are more abundant) according
to livestock management and economic variables.
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MATERIALS AND METHODS

Study area and data collection

The study was conducted in the provinces of Monte
Cristi and Dajabon, located in the Northwest region of the Do-
minican Republic where dry forest and subtropical humidity
prevails. The average annual rainfall is between 600 and 1200
mm, average annual temperature is 27°C and the average an-
nual relative humidity is around 75% [32]. This region is con-
sidered one of the main areas for the breeding of small rumi-
nants, reaching 21.5% of the national census [16]. The study
population consists of 63 goat farms, with over 50 animals [13].

The design applied was a random sampling, stratified by
geographic area in accordance with the methodology proposed
by Food and Agriculture Organization of the United Nations
(FAO) [18] and used by Perea et al. [37]. The study covered 33
farms, which amounts to 52% of the population. The informa-
tion was obtained through collection of primary data from direct
interviews with the farmers. The survey included 126 questions
(65% of open answers), relative to the following aspects: soci-
ology, facilities, reproduction, feeding, farm structure, animal
health, market and economy, according to the methodology
proposed by FAO [18] and used to study organic farming by
Toro—Muijica et al. [44]. The data used relates to the 2007-2008
period and was obtained during 2008.

Statistical analysis

The development of the typology is based on the meth-
odology proposed by Escobar and Berdegué [17], used by
Giorgis et al. [23] and Toro—Muijica et al. [44], which consists of
three stages: review and selection of variables, principal com-
ponent analysis and cluster analysis. One hundred and twenty
eight variables were analysed. Fifty variables were obtained di-
rectly from the information collected through the survey. All
other variables come from a combination of original variables
or estimated from data collected in the survey, according to the
work of Gaspar et al. [21] and Ruiz et al. [40].

In the first stage, the fifty one variables with a coefficient
of variation higher than 60% were selected (TABLE I). Then
the correlation matrix was analysed to eliminate uncorrelated
variables and the one with the lowest coefficient of variation of
each pair with linear dependence [42, 45]. The following 14
variables were obtained through the selection process: flock
size (LU), sheep LU (%), farm surface area (ha), land in owner-
ship (%), total cost ($/ha), stocking rate (LU/ha), amortization
cost ($/ha), labour productivity (AWU/100ha), total investment
($/ha), kids sold (kid/ha), total income ($/ha), supplementary
feed (kg/goat), gross margin ($/LU), net margin ($/ha).

In the second stage, principal component analysis was
used in order to reduce the number of variables and summa-
rise the higher variability [45]. The variables were standardised
to avoid influence by the use of different scales [25, 38]. Once
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TABLE |
VARIABLES USED IN THE CHARACTERIZATION (N=33)

Variables Description Units Mean
Surf Total farm surface area ha 220
Flock Total livestock units (LU)’ LU 16.2
Own Percentage of land owned by the farmer % 223
Past_a Pasture area per livestock unit ha/LU 0.12
Past p Percentage of pasture over the total surface % 1.41
Wood_a Wooded area per livestock unit ha/LU 8.6
Wood_p Percentage of wooded area over the total surface % 98.2
Goat_t Number of goats heads 243
Goat_p Percentage of goats over total livestock units % 92.9
Sheep_p Percentage of sheep over total livestock units % 71
Stock Livestock units per ha of surface LU/ha 0.20
L_sup Days per year with use of supplementary feed day/year 41
S_feed Amount of supplementary feed used per goat kg/goat/year 2.3
Graz Hours of daily grazing hours/day 10.5
Kid_g Kids sold per female goat kid/goat 1.14
Kid_s Kids sold per ha of surface kid/ha 0.54
Fem_m Number of female goats per male goat females/male 45.4
Replace Percentage of replacement goats over total goats % 18.1
Mort Percentage of dead kids over total birth kids % 9.2
Build Total squared meters built m? 401
Build_|I Squared meters built per livestock unit m%/LU 26.6
Weight Weight of kids sale kg 22.0
Age Age of kids sale day 240
Invest Total investment in the farm $ 30,624
Invest_| Total investment per livestock unit $/LU 1,302
Invest_s Total investment per ha of surface $/ha 226
I_B Percentage of investment in buildings over total investment % 29
M Percentage of investment in machinery over total investment % 7.6
Income Total income of farm $ 5,316
Income_s Income per ha of surface $/ha 29.2
Income_| Income per livestock unit $/LU 169.6
Income_p Percentage of incomes by activity goat over total income % 97.4
Cost Total cost of farm $ 4,418
Cost_s Cost per ha of surface $/ha 22.6
Cost_| Cost per livestock unit $/LU 202.1
Amor_s Depreciation cost per ha of surface $/ha 4.43
Amort Percentage of depreciation cost over total cost % 41.2
Feed Cost of supplementary feed per livestock unit $/LU 1,9
Feed p Percentage of supplementary feed cost over total cost % 2.04
C_lLab s Cost of labour per ha of surface, including family labour $/ha 6.11
C_Lab p Percentage of labour cost over total cost % 49.0
C_Lab Total annual work (AWU) units used in the farm AWU 0.65
Lab_f Percentage of family labour over total labour % 94.0
Lab | Labour per 100 livestock units AWU/100LU 4.71
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TABLE |
VARIABLES USED IN THE CHARACTERIZATION (N=33) (CONTINUATION)

Variables Description Units Mean
Lab_s Labour per 100 ha of surface AWU/100ha 0.48
Age_f Age of the farmer years 52.8
GM Gross margin (Total income — Total cost + Familiar labour cost) $ 2,294
GM_I Gross margin per livestock unit $/LU 711

NM Net margin (Gross margin — Familiar labour cost) $ -894
NM_s Net margin per ha of surface $/ha -5.14
Prof Percentage of net margin over total investment (excluding the land value) % -6.34

1 Adult goat/sheep = 0.15 LU.

the components were selected, the orthogonal varimax rotation
was applied to more easily relate the selected variables to the
extracted factors. The Bartlett sphericity test and the Kaiser-
Meyer-Olkin (KMO) index were applied to verify sample ade-
quacy [29].

In the third stage, the farms were classified into groups
using sequential cluster analysis [36]. Firstly hierarchical
groupings were developed based on Ward’s method, using the
Euclidean, squared Euclidean and Manhattan distances [4].
The following non-hierarchical groupings were developed using
as centroids and the number of groups obtained in each of the
hierarchical groupings with each distance.

Seven solution groups were tested using discriminant
analysis and analysis of variance. As a result of these tests,
the non-hierarchical clustering was chosen because the dis-
criminant function classified correctly the highest percentage of
farms and generated significant differences in the largest
number of original variables. This procedure maximises the ho-
mogeneity within groups and heterogeneity between groups
[45]. To conduct statistical analysis SPSS 15 [43] was used.

RESULTS AND DISCUSSION

Characteristics of goat farms

The main variables used to characterize goat systems are
described in TABLE I. The goat production in Northwest region
of Dominican Republic had an average size of 220 + 56 hec-
tares (ha) and 243 + 109 goats, being 93 + 3.0% caprine and
the remainder ovine (Ovis Orientales). The surface area of farm
(ha), was positively correlated with the flock size (LU) (r=0.82;
P<0.01), total investment ($) (r=0.63; P<0.05), total income ($)
(r=0.78; P<0.05) and total costs ($) (r=0.74; P<0.05); surface
area of farm was slighted negatively correlated with the produc-
tivity of labour (AWU/100LU) (r=-0.48; P<0.05) and the family la-
bour (%) (r=-0.41; P<0.05). Considering the above, an increase
in size leads to an increase in efficiency due to the highest level
of qualification and expertise of the external labour.

Eighty four percent of the producers was not land owners
and the use of public land (98.2 = 5.7% being forests) that can
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be used directly by livestock prevails. These percentages are
higher than those reported by Hamadeh et al. [24] and Usai et
al. [46]. The availability of pastures (ha/LU) was positively cor-
related with the investment in buildings ($/ha) (r=0.74; P<0.05),
labour cost ($/ha) (r=0.79; P<0.05) and total income ($/ha)
(r=0.73; P<0.05). In this way, the farms with larger pastures
showed greater investment mainly in fencing, livestock han-
dling systems and accommodations. Also, the demand for la-
bour to maintain the pasture increased and this was balanced
by a rise in income by ha. In line with performance in other ex-
tensive systems [22], high investment ($/ha) was associated
with higher extension of land in ownership (r=0.76; P<0.05).

The average daily grazing time was 10.5 £ 1.6 hours,
and it was weakly positively related to the productivity
(kid/ha) (r=0.50; P<0.05) and was reflected in an increase in
the net margin ($) (r=0.58; P<0.05). As grazing rose so did
the use of public land (%; r=0.72; P<0.01), and there was a
decrease in stocking rate (LU/ha; r=-0.62; P<0.05) and in
supplementary feeding (kg/goat/year; r=-0.78; P<0.01). Like-
wise the labour cost fell (r=-0.47; P<0.05), due to lower la-
bour required in the free and continuous grazing of the re-
gion (r=-0.47; P<0.05).

According to Secretary of State for Agriculture (SEA)
[41], low stock densities favour the sustainable use of the dry
forest. In this way, stocking rate and supplementation reached
values of 0.20 + 0.05 LU/ha and 2.3 + 1.3 kg/goat, respec-
tively, although without evident correlations between the two
variables. Stocking rate was higher than those obtained by
Frias Mora [20] and Acero et al. [2] in extensive caprine sys-
tems in the south of Spain. As the stocking rate grew so did the
amortization cost ($/ha) (r=0.84; P<0.05) and the total costs
($/ha) (r=0.89; P<0.05), as an indicator of a higher level inten-
sification of the system. In the same way, the use of feed sup-
plement was related to the technological level; there was a
positive correlation between the supplementary feed
(kg/goat/year), investment in buildings ($/LU) (r=0.50; P<0.05)
and machinery ($/ha) (r=0.53; P<0.05).

Productivity was 1.14 + 0.08 kid/goat, the mortality rate
was 9.2 + 1.7% and the sales per ha reached 0.54 + 0.09 kid,
with an average weight of 22 + 0.08 kg and 240 = 13 days of
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age. The traditional management of these farms was related to
low productivity and inadequate management of reproduction;
using natural covering, without separating males from goats
throughout the year, and the ratio of goat per male was 45.4 +
8.9: 1. Paz et al. [33] found similar values for the kid sales per
goat and mortality rate in traditional caprine systems in Argen-
tina. On the other hand, the ratio of goat per male exceeds
those recommended by Frias Mora [20] and Carné et al. [11].

The total investment was 1,302 + 329 $/LU and 226 *
68 $/ha. These values were higher than those obtained by
Paz et al. [34] in caprine farms in Argentina. There was a
positive correlation between investment in buildings and ma-
chinery ($/ha) and total income ($/ha) (r=0.69; P<0.05; r=
0.41; P<0.05). In spite of this, the rate of investment in infra-
structure (handling pens, accommodation and others), ma-
chinery and equipment were only 10% of the total invest-
ment which highlights the low technological level found in
the analysed farms. Labour force, mainly family, reached
0.65 + 0.07 AWU/farm which is equivalent to 4.71 + 0.68
AWU/100LU. It had a slight negative correlation with the to-
tal income ($) (r=-0.48; P<0.05), showing an inefficient rela-
tionship between labour and sales. Total income was 29.2 +
6.3 $/ha, and 95% of it was due to caprine activity; likewise
the expenses go up 22.6 + 7.1 $/ha and labour accounts for
49 + 5.8%. Net margin was -5.14 + 6.03 $/ha, including the
cost of family labour applied in the productive system. The
profitability rate was negative, with an average of -6.34 +
3.68%, having a negative correlation with the labour produc-
tivity (AWU/100LU) (r=-0.63; P<0.05) and a positive correla-
tion with total investment ($) (r=0.45; P<0.05), which reflects
the situation of crisis that is undergoing in the sector.

Principal components characterizing the farms

The KMO test of sampling adequacy showed a value of
0.73 while the Bartlett’'s sphericity test showed a satisfactory
probability value (P<0.01), indicating the suitability of the analy-
sis [29]. The results of the principal components analysis sug-
gest that four factors justify 79.12% of the total variance accu-
mulated (TABLE II).

The first principal component explains 36.77% of the
variance and holds a positive correlation with the amortization
cost ($/ha), kids sold (kid/ha), total income ($/ha), stocking rate
(LU/ha) and gross margin ($/LU). This factor defines the inten-
sification and productivity level of the system.

The second principal component justifies 16.85% of the
variance and relates to the productive orientation of the farm.
The factor has a positive correlation with the proportion of
ovine LU (%), land in ownership (%) and supplementary feed
(kg/goat) and negative correlation with net margin ($/ha).
Farms with highest land in ownership ratio show a greater de-
gree of diversification, combining caprine and ovine production,
and make greater use of supplementary feed, decreasing the
economic performance of the farm.

The third principal component validates 14.80% of the
variability and shows a positive correlation between total in-
vestment ($/ha) and total cost ($/ha), and negative correlation
with labour productivity (UTH/100ha). This factor reflects the
technological level of the farm.

The fourth principal component explains 10.70% of the
variance and relates to the size of the farm. This is a positive cor-
related factor with flock size (LU) and the farm surface area (ha).

TABLE I
PRINCIPAL COMPONENTS (PC) SELECTED, EIGENVALUE, EXPLAINED AND ACCUMULATED VARIANCE,
AND CORRELATION COEFFICIENTS OF THE VARIABLES WITH EACH PC

PC Eigenvalue % variance explained Variables and correlation with the PC
(% variance accumulated)
1 6.36 36.77 Amor_s ($/ha) 0.966
(36.77) Kid_s (kid/ha) 0.938
Income_s ($/ha) 0.891
Stock (LU/ha) 0.851
GM_I ($/LU) 0.732
2 2.85 16.85 Oown (%) 0.964
(53.62) S_feed (kg/goat) 0.885
NM_s ($/ha) -0.765
Sheep_p (%) 0.723
3 2.52 14.80 Invest_s ($/ha) 0.819
(68.42) Cost_s ($/ha) 0.737
Lab_I (AWU/100ha) -0.723
4 1.87 10.70 Flock (LU) 0.953
(79.12) Surf (ha) 0.900
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Establishment of the typology

A solution containing seven groups is achieved: a group
consisting of fifteen farms (cluster 1), a group with nine farms
(cluster 3), a further group with five farms (cluster 2) and a fur-
ther four groups with one farm each (clusters 4, 5, 6 and 7). Ac-
cording to Usai et al. [46] clusters 1, 2 and 3 will be taken into
consideration and clusters 4, 5, 6 and 7 would be disregarded
due to limited representation (TABLES IIl and 1V). The main dif-
ferences between systems are shown in FIGS. 1 and 2.

Group 1: Traditional extensive system of subsistence

This group contains 45% of the farms and showed the
most usual caprine farm in the Northwest region of the country.
The flocks had an average size of 67 + 12 goats, and there
was a caprine activity (96.8 + 3.2%) prevalence over the sheep
which accounts for only 3.2 + 3.2% of the livestock.

This group applies a system of subsistence economy
which generates 0.51 + 0.08 AWU, with low technological
level, minimum used of external inputs and the family being the

only workforce. The average investment by ha reached $57.2 +
15.2 while amortization cost stayed at 3.8 + 0.8 $/ha. Farms
average 38.9 + 14.1 m? of corrals per LU with 20.7 + 9.3% of it
being covered areas.

The system combines the direct exploitation of the
scarce natural pasturages with continuous grazing resources
of the dry forest, which is of public domain. Only 2.2 + 1.55% of
the land was ownership, consequently the stocking rate was
very low, around 0.07 £ 0.01 LU/ha.

Most of the production was sold and 10 + 3.2% was
aimed at the family subsistence. The income per ha rises to
$11.3 + 1.5 and 97.8 + 5.3% of this is due to kids sales and the
remaining to the sale of lambs. Technical indicators show defi-
ciencies in the management and productivity (0.24 + 0.03 kid
per ha), holding high relation of goats per male (39 + 7:1) and
high mortality rate (11.8 + 3.7%).

The cost per ha was lower than in any other group (14.8
+ 2.8 $/ha) due to limited technology and traditional manage-
ment. External food cost was null therefore labour cost was the

TABLE Il
MEAN VALUES = STANDARD ERROR AND SIGNIFICANCE LEVEL OF PRINCIPAL TECHNICAL VARIABLES
FOR GROUPS IDENTIFIED

Variable Group 1 Group 2 Group 3 p
n 15 5 9 -
Surf 158 + 25° 95+ 172 288 + 72° P<0.000
Flock 106+ 1.9° 104 +1.3° 51.2+16.6° P<0.000
own 2.19 + 1.55° 33.33+3.33° 6.12 + 4.51° P<0.01
Past_a 0.11 +0.08 0.11 £ 0.07 0.14 £+ 0.04 NS
Past_p 1.47 +1.47 1.36 + 1.33 1.57 +1.26 NS
Wood_a 15.78 + 1.53" 8.99 + 1.14° 8.39 + 2.84° P<0.01
Wood_p 985+1.5 98.6+1.3 98.4+1.2 NS
Goat_t 66.9 + 12.6° 58.3 + 6.0° 3333+ 111.7° P<0.000
Goat_p 96.8 +3.2° 90.2 +3.7° 96.6 + 3.3 P<0.05
Sheep_p 32+32° 9.7+3.7° 3.4+3.3° P<0.05
Stock 0.07 + 0.01° 0.11 +0.01%® 0.20 + 0.05° P<0.001
L_sup 0+0° 304 + 61° 0+0° P<0.000
S_feed 0.0 +0.0° 17.0+3.2° 0.4+0.1 P<0.000
Graz 8.8+0.1 9.2+0.4 105+ 1.6 NS
Kid_g 1.13+0.13 1.03+0.14 1.27 +0.24 NS
Kid_s 0.24 +0.03° 0.31 +0.08° 0.72+0.15° P<0.001
Fem_m 39+7° 21+2° 79 £ 16° P<0.01
Replace 17.3+5.4 16.1+2.9 215+5.8 NS
Mort 11.8+3.7 8.5+2.1 58+1.0 NS
Build 307 + 70° 323 +95° 517 + 87° P<0.01
Build_| 38.9+14.1° 314 +8.1° 145+ 3.2° P<0.05
Weight 21 +1 24 +2 20+ 1.0 NS
Age 240 + 23 230 + 10 240 + 23 NS

Means with different letters show significant differences between groups.
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TABLE IV

VARIABLES FOR GROUPS IDENTIFIED

MEAN VALUES + STANDARD ERROR AND SIGNIFICANCE LEVEL OF PRINCIPAL ECONOMICAL

Variable Groups 1 Groups 2 Groups 3 p

n 15 5 9 -
Invest 9,017 + 2,500° 30,754 + 24,723° 40,221 + 7,840° P<0.001
Invest_| 760 + 99° 2,593 + 853° 1,439 + 632° P<0.05
Invest_s 57.2 +15.2° 316.9 + 70.6° 193.8 + 58.5" P<0.001
| B 26+06 5.9+ 3.4 16+0.6 NS
M 9.1+3.3° 18.3+6.0° 3.3+0.8° P<0.05
Income 1,766 + 373° 1,623 + 374° 7,062 + 1,230° P<0.0001
Income_s 11.3+1.5° 17.2+2.1° 31.2+6.6° P<0.0001
Income_| 168.3+18.5 158.3 £ 32.2 191.4 +46.2 NS
Income_p 97.8+22 97.6+24 98.1+1.9 NS
Cost 2,055 + 3747 3,257 + 614 4,689 + 682° P<0.000
Cost_s 14.8 +2.8° 343+16° 19.3+3.6% P<0.000
Cost_| 216.7 + 29.4% 313.8 +43.7° 124.8 + 20.7° P<0.05
Amor_s 3.8+0.8° 8.6+0.7%" 10.3 +0.6° P<0.001
Amort 28.8+1.97 25.7 1.9 62.9 +10.1° P<0.001
Feed 0.5+0.12 39+04° 0.9+0.3° P<0.001
Feed p 0.4+0.2° 11.3+2.1° 0.6+0.3° P<0.000
C Lab_s 7.8+1.3° 15.9 + 3.6° 6.4 +1.9° P<0.001
C Lab p 60.0 +9.9° 46.6 +4.8° 39.4 + 12.8° P<0.05
C Lab 0.51+0.08 0.67 +0.08 0.71+0.18 NS
Lab_f 100.0 + 0.0° 100.0 + 0.0° 83.7 £ 10.4° NS
Lab_| 5.94 +1.22° 6.42+0.19° 2.47 +0.93° P<0.001
Lab_s 0.40+0.10° 0.72 +0.06° 0.30 +0.10° P<0.0001
Age_f 494 +35 46.6 +6.8 582+1.4 NS
GM 799 + 320° -159 + 120° 3,847 + 858° P<0.000
GM_| 79.8 + 31.0% 134 +11.2° 126.8 + 50.5" P<0.05
NM 711 + 420° -5,134 + 564° 1,568 + 984° P<0.001
NM_s 4.1 +18® -55.3+7.3 58+2.7° P<0.000
Prof -8.05 + 6.66° -7.54 +7.72° 4.15 + 4.50° P<0.05

Means with different letters show significant differences between groups.

larger cost, rising to 60 + 9.9% of the total cost. Net margin and
profitability rate were around -4.1 + 1.8 $/ha and -8.05 *
6.66%, respectively, which reveals the low feasibility of this
group of farms. Although farms of this group showed negative
net margin values, they keep on the productive activity what al-
lows appreciating; as far as know the familiar labour have got
low or no opportunity cost and the social function of this type of
production that acts as generator of employment. These find-
ings are in accordance with others smallholder subsistence
goat production [8, 28].

Group 2: Semi-extensive technological system

This group contains 15% of the farms, which was of
smaller size (58 £ 6 goats and ovine production 9.7 + 3.7% LU)

and higher technological and intensification levels, primarily
feed and reproductive efficiency; in line with the advantages in-
dicated by Aréchiga et al. [7] for goat production in Mexico. Be-
side investments denoted a higher technological level than the
remaining groups, most notably the investment in buildings
(5.9 £ 3.4%) and machinery (18.3 £ 6.0 %). Thus the devel-
oped land used for handling pens and accommodation was
31.4 + 8.1 m?/LU being 24.25 + 6.5 % of the surface covered
areas. Unlike the other groups, 33.3 £ 3.3% of the livestock
area was owned by the producers, which according to
Toro—Mujica et al. [44], encourages access to credit and in-
vestment.

The feeding of the flock was based on the grazing of
natural grasslands and dry forest resources, although the sup-
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FIGURE 1. MAIN VARIABLES THAT EXPLAIN THE DIFFE-
RENCES BETWEEN GROUPS OF FARMS. THE VARIA-
BLES HAVE BEEN PREVIOUSLY STANDARIZED.

Factor 1

Factor 2

== Group 1
Group 2
== Group 3

Factor 3

FIGURE 2. MEAN FACTOR SCORES IN THE THREE
GROUPS OF FARMS.

plementary feeding was used during most of the year, with an
average of 17.0 + 3.2 kg/goat/year contribution. The contribu-
tion of external inputs improved productive performance (0.31
+ 0.08 kid/ha) and total incomes reached 17.2 + 2.1 $/ha. How-
ever, the productivity of the system was lower than other
semi-extensive systems described by Ruiz et al. [40], Toro-
Mujica et al. [44] and Alexandre et al. [3] in the Caribbean. In
general, the small ruminant production has low productivity per
animal in the different countries of the world. Thus it's de-
scribed by Niznikowski et al. [30] in Central and Eastern
Europe, Ayalew et al. [8] in Ethiopia and confirms the existence
of technical inefficiency in production system. By other hand,
similar values were reported in Oman by Zaibet et al. [49].

Similarly, the labour productivity (6.42 + 0.19 AWU/
100LUV) is inefficient as compared to groups 1 and 3 and also
the level of technology available. An explanation might be that
the family constitutes the sole workforce of the farm, with low
cultural level and low skilled; similar to the results has been
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found in Oman and Ethiopia. Part of familiar earned income
consists of the subsistence of kids, which is about 15.5 + 3.2%.

Low productivity and the excessive use of labour cause
losses and negative profitability (-7.54 + 7.72%). Possible rea-
sons of low productivity are high labour cost, and no use
economies of scale, so cause losses and a negative profitabil-
ity in the farms of this group. Higher incomes do not compen-
sate for the high spending in depreciation (8.6 + 0.07 $/ha),
labour (15.9 + 3.6 $/ha) and food (3.9 + 0.4 $/LU) with respect
to the other groups. In accordance with Kumm [27] pointing
that not only small-scale structure are severe competition dis-
advantages in small ruminant production (resulting in, e.g.,
high labour demand per goat but also short grazing season,
etc). Likewise, than farms belonging first group, they keep on
in the activity because manpower have a low or null opportu-
nity cost [22]. Regardless of its profitability, farms of group 1
and 2 provide employment to exclude farmers, help maintain-
ing human presence and activities in rural and, in many
cases, remote areas.

Group 3: Traditional commercial extensive system

This group contains 27% of farms, and related to exten-
sive farms of larger surface (288 + 72 ha on average) and live-
stock size (averaging 51.2 + 16.6 LU). Eighty three percent of
the farms focused exclusively on the goat production and only
17% combine caprine and ovine production. Like group 1,
feeding was based on free dry forest grazing with high stocking
rate (0.20 + 0.05 LU/ha), without supplementary feeding.

Although they were primarily family businesses (83.7%)
the use of external labour was more common. The level of
household consumption corresponds to 10 + 2.4 % of pro-
duced kids.

These farms were more efficient in the use of the labour
(2.47 £ 0.93 AWU/100LU), and that is reflected in a higher pro-
ductivity (0.72 + 0.15 kid/ha), total income (31.2 + 6.6 $/ha),
and lower total cost (19.3 + 3.6 $/ha). The levels of profit were
lower than those obtained by Gaspar et al. [21] in Spanish
farms, the difference is explained partly by the amount of the
subsidies received in Spain. Also the economic performance
was lower than those obtained in Czech Republic, Slovenia
and Eslovaquia, where many of farms were not profitable if the
owner’s salary and the costs of the invested capital were taken
into account [30].

The technological and investment levels in this group of
farms are similar to Group 1, although they differ in their eco-
nomic performance. Group 3 farms generate earnings (5.8
2.7 $/na) due to the scale effect and the more reasonable use
of production factors.

However, the high ratio of land in public ownership limits
access to credit, the incorporation of technological improve-
ments and the progress of the caprine activity, according to
Bedotti et al. [9] and Paz et al. [34]. Thus, Hamadeh et al. [24]



points out that ownership of the land can directly influence the
productivity and defines the feeding system of the farm. In this
context, Devendra and McLeroy [14], Arbiza [6], Benavides
[10] and Abreu [1] indicate that the lack of economic resources,
livestock area and alternative sources of food are the main
limitations for goat producers in the tropics to adopt more
cost-effective alternatives.

Finally, within the feasible strategies for encouraging the
development of these systems, consideration should be given
to the implementation of policies of access to ownership of
public lands, as well as active policies of microfinance to small
producers excluded from the formal credit system. On the
other hand, the environmental compensation, proposed as an
incentive to the conservation of the biodiversity of the forest
[19], would allow diversification of incomes. This strategy could
contribute to improving the profitability of all systems, making
them viable options for investment, as well as contributing to
the setting of the population through the generation of employ-
ment and wealth in this depressed rural area.

CONCLUSIONS

The goat farms in the Northwest region of Dominican Re-
public show high heterogeneity and structural shortcomings
that determine its technical and economic results. The intensifi-
cation, productivity, diversification, technological level and farm
size are the main aspects with greater discriminating power for
the classification of caprine farms in this region.

Three groups of farms were identified, all family farms
based on the use of the subtropical dry forest with low techno-
logical level. Group 1 farms (Traditional subsistence) are of
medium size and develop an extensive production system with
traditional management on public lands. The level of technol-
ogy and the stocking rate are low and it shows negative eco-
nomic performance. Group 2 (Semi-extensive technological) is
low in productivity and has negative returns, with a medium
technological level, higher ovine production and greater pro-
portion of land in ownership. Finally Group 3 (Traditional com-
mercial), consists of farms of large size and low technological
level. They base their feeding exclusively on free publicly
owned dry forest grazing, use external labour more efficiently
and yield benefits.

Groups 1 and 3 account for 75% of farms and improve-
ment measures should be aimed towards planning the use of
land in areas of public ownership, encouraging conservation
and sensible use of the natural resources of the dry forest
which is characteristic of this zone.

Finally the future of farms in Group 2 is uncertain and its
viability is dependent upon fundamental changes to the sys-
tem, such as the improvement of the production management,
increase of stocking rate, implementation of strategic supple-
mentation and the increase of the productivity of the labour
force.
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