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Abstract:

This study aimed to identify and characterize the type of rabbit farmers in Mexico's central
states based on social, productive, technological, economic, and efficiency factors; this
information could help outline recommendations that support cuniculture practices. A survey
was designed and applied to 155 rabbit production units (RPU) to obtain information about
their socioeconomic, productive, and economic status; this survey also evaluated their use of
facilities and technological components. Fourteen original variables were defined and helped
stratify rabbit farmers through multivariate methods. The resulting groups were characterized
and compared by analyzing variance following a completely randomized model for the
continuous variables and a test of homogeneity for the categorical variables. Four factors
accounted for 67.5 % of the total variation. Due to the factor loadings of the analyzed
variables, these factors were identified as 1) productive capacity of the RPU, 2) technical
capacity of the RPU, 3) farmer's capacity, and 4) technical efficiency of the RPU. Three types
of producers were identified: small-scale family rabbit farmer (37 %), medium-scale family
rabbit farmer (50 %), and business rabbit farmer (13 %). This typology could contribute to
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the outline of cuniculture-specific public policies to increase the efficiency and productivity
of RPU in Mexico's central states.
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Introduction

Livestock production entails breeding animals for food or commercial purposes. In
cuniculture, rabbits (Oryctolagus cuniculus) are used for their meat), which has nutritional
characteristics with the potential to satisfy society's demand for meat with less fat and more
protein. Rabbit's meat is lean, with a higher proportion of protein than other meats®. In
Mexico, the federal government and academic institutions have encouraged cuniculture by
creating promoting centers, distributing rabbit packages, and promoting rabbit meat
consumption®. These activities have contributed to developing cuniculture practices in most
Mexico's states, Michoacan, Mexico City, Puebla, and Hidalgo being the most important®.
However, rabbit is a marginally exploited species®.

In 2000, Mexico had 1'300,000 rabbits and produced 4,160 t of meat; by 2018, there were
1'407,000 rabbits and 4,483 t®, with an average annual growth rate (AAGR) of 0.004 % from
2000 to 2018. Worldwide, Mexico ranks 13th and 19th in rabbit stock and production,
respectively®. The rabbit meat per capita consumption in the country has been estimated at
100 g®. Countries like Portugal, France, Spain, and Italy consume two or more kilograms
per person. In Mexico, cuniculture offers advantages that can be used in some regions to face
the nutritional problems that affect low-income populations®. However, cuniculture depends
on agro-ecological conditions, specific production systems, and the social, economic, and
technological factors of the farmers. It is crucial to study these characteristics to understand
their effect on productive processes and generate information supporting decision-making
that contributes to cuniculture development.

There is a broad spectrum of methods and techniques to characterize and classify agricultural
and livestock production systems. Among these techniques, multivariate analysis, such as the
principal component analysis, factor analysis(", and cluster analysis®, stand out. However,
few studies have evaluated the cuniculture activity in Mexico. A previous study with rabbit
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farmers from Tlaxcala reported the predominance of an extensive system, combined with
characteristics from semi-intensive and business systems. Additionally, this study exposed
some alternatives to improve the commercialization of rabbit meat®. Another study
interviewed consumers to identify their attribute preferences regarding the quality of rabbit
meat. The authors reported that the most preferred attributes were organic, safety, freshness,
and price™®. Other studies show experimental productive parameters using different diets in
a rabbit farm in Hidalgo“® and the economic outcomes with varying diets in a farm in
Yucatan?),

In Mexico, no previous studies have applied multivariate methods to evaluate cuniculture
activities, such as the ones used to analyze the structure of sheep production systems and the
type of sheep production units in Puebla and Tlaxcala®®, or the one used to characterize
cattle production systems in the X1V Tulija-Tseltal-Chol indigenous region in Chiapas™®, or
the type of apiculturists in Morelos®). Therefore, this study aimed to identify and
characterize the type of rabbit farmers in Mexico's central states based on social, productive,
technological, economic, and efficiency factors; this information could assist in the outline
of recommendations that support cuniculture production.

Material and methods

Area of study and information source

The study was carried out in nine central states, characterized by a temperate climate and an
altitude of more than 1000 masl: these states were: Mexico City, Guanajuato, Hidalgo,
Jalisco, Mexico State, Morelos, Puebla, Querétaro, and Tlaxcala, which are the states with
the highest number of rabbit female breeding stock®. The information was obtained by
designing and applying a survey to a significant sample of rabbit farmers. The survey
included the following sections: i) socioeconomic data from the farmer and the RPU, which
included the ten variables in Table 1; ii) technical -productive data from the RPU that
included 12 variables shown in Table 1; iii) facilities, equipment, management variables, and
technological components, integrated by the 24 variables shown in Table 2. The sample was
taken from the PROGAN 2015 Register of SAGARPA (now SADER)®®. The sample size
was determined following the maximum variance proportion sampling design®”:

= N p@-q)

(N —1)(;’ J + p(i- )

1-a
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Where n is the sample size; N is the population; Z represents the confidence level; g the
precision level; p the probability that the sample is representative; and q the likelihood that
the sample is not representative, with a confidence level of 90% (Z%= 1.65) and a precision
level of 14%. The estimated sample size n was 155 surveys, which represents 15 % of the
population. Furthermore, the number of production units per state, the number of farms, and
the total of average rabbits reported in the 2015 PROGAN registry shown in Table 3 were
considered for sample distribution.

Table 1: Socioeconomic and technical variables of rabbit farmers in the central states of

Mexico

Socioeconomic Technical-productive
Gender: male and female Number of breeding does
Experience (years of being a rabbit farmer) Number of bucks
Age (years) Number of kits
Schooling (years studied) Number of fattening rabbits
Number of financial dependents Number of kits per breeding doe per year
Land type: small property, ejido, communal Number of weaned kits per year
land Weaning age (days)
Other economic activities: none, salaried Number of dead kits per year
famployee, eventual, commerce, agricultural, Number of discarded rabbits
independent
Number of jobs (wages) Number of sold kits per year
Family labor force (percentage) Area for rabbits (m?)

. . i Area for slaughter (m?
Contribution of cuniculture to income* g (m?)

* < 50%, > 50%, < 100%, and only income source.
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Table 2: Facilities, equipment, management, and technological variables of rabbit farmers

in Mexico's central states

Area Variables

Facilities and 1) Sanitizing mat: yes=1, no=0; 2) Warehouse: yes=1, nO:Q; 3)
. Water pump: yes=1, no=0; 4) Scale: yes=1, no=0; 5) Vehicle:

equipment

Farm management

Reproduction and
Genetics

Feed:

Sanitation

Technical consulting

Use of facilities,
equipment, and
technological
components

yes=1, no=0; and 6) Refrigerator: yes=1, no=0.

1) Technical records: yes=1, no=0; 2) Financial records: yes=1,
no=0; 3) Rabbit batching: 0 no batching, 1 by age and sex, 2 by age,
sex, and productive stage; 4) Practices discarding of unproductive
breeding does: yes=1, no=0; 5) Practice manure management:
yes=1, no=0; and 6) Processes meat: yes=1, no=0.

1) Uses pure rabbit breeds: yes=1, no=0; 2) Uses registered studs:
yes=1, no=0: 3) Evaluates bucks: yes=1, no=0; 4) Selects does:
yes=1, no=0; 4) Selects bucks: yes=1, no=0; 5) Reproductive
method: 1 Free breeding, 2 Controlled breeding; and 6) Performs
gestation diagnosis: yes=1, no=0.

1) Commercial feed: yes=1, no=0; 2) Prepares feed in the
production unit: yes=1, no=0.

1) Internal deworming: yes=1, no=0; 2) External deworming:
yes=1, no=0.

1) Technical consulting: yes=1, no=0.

1) Sum of the positive data for the facilities, equipment, and
technological component variables with a maximum value of 26.

Table 3: Number of production units, rabbitry structure, average surface area, and surveys

applied to rabbit breeders in central Mexico

CM GTO HGO JAL MEX MOR PUE QRO TLX
Farms 31 11 700 25 180 12 53 21 19
Breeding does 30 257 212 59 45 44 66 24 67
Kits 76 13 77 69 80 85 124 34 87
Fattening 72 13 62 69 58 95 67 58 164
Replacement 10 1 16 7 7 4 9 5 7
Bucks 5 96 17 8 7 4 6 3 9
Total 192 380 384 212 196 334 272 233 123

Surface area, m?
Surveys

003 427 066 24 954 042 679 258 457

20

11 32 18 25 9 20 12 8

Source: Elaborated with data from the 2015 PROGAN Registry®9),
CM= Mexico City; GTO= Guanajuato; HGO= Hidalgo; JAL= Jalisco; MEX= Mexico State; MOR= Morelos;

PUE= Puebla; QRO= Querétaro; TLX= Tlaxcala.

473



Rev Mex Cienc Pecu 2021;12(2):469-486

Information analysis

An exploratory analysis was carried out with basic and correlation statistics of the 46
variables considered for the study. Farmers were stratified with a multivariate analysis
performed using factor analysis by principal components and hierarchical clusters. For the
first analysis, 20 quantitative variables with positive correlation (P<0.05) were selected.
Additionally, the quality, availability, and relevance criteria proposed by other studies were
also applied®®19, The principal components with eigenvalues greater than one were rotated
using the Varimax method to reduce the number of variables by building factors that explain
the more significant variance in the global analysis®29, The hierarchical cluster analysis
was used to graphically identify the number of rabbit farmer clusters, based on the Ward
algorithm®%2? and the squared Euclidean distance®?®, to recognize the cut-off point in the
dendrogram (Figure 1). The factors obtained in the factor analysis by principal components
were the variables employed and standardized with the mean and standard deviation. The
statistical analyses were performed with the statistical program JMP® 9.0 (SAS Institute).

The means and standard deviations of the quantitative variables were calculated to
characterize and compare the resulting clusters of rabbit farmers; additionally, an analysis of
variance was carried out following a completely randomized model to detect differences
between groups. As for the qualitative variables, it was calculated their frequencies and
carried out a homogeneity test to identify differences between the clusters of rabbit farmers.

Results

Type of rabbit farmers in Mexico's central states

Based on the correlation matrix of the 46 variables mentioned in Tables 1 and 2, the 20
quantitative variables that had the highest correlations were selected and used in the
multivariate analysis. Four factors were extracted from the factor analysis. These factors
showed eigenvalues greater than one and explain 67.5 % of the total variation of the original
variables. The factor loads that each variable has in the extracted factor with values greater
than 0.50 allowed identifying the variables associated with said factor and thus facilitated an
empirical interpretation and the assignment of a physical name.
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Factor one is highly correlated with the surface area for the production and number of
breeding does, sold rabbits, studs, weaned kits, and dead animals (Table 4). This factor was
named productive capacity of the rabbit production unit and explained 29.3 % of the variance
of the 14 variables. Thus, Factor 1 has the most influence on the analysis and better explains
the differences between the clusters of rabbit farmers and their production scale. Factor 2 is
highly correlated with the labor force in the farm, the surface area for rabbit slaughter, and
the use of facilities, equipment, and technological innovations (Table 4). This factor was
named technical capacity of the rabbit production unit and explained 14.7 % of the variance.
Factor 3 is highly correlated with the social characteristics of the rabbit farmer, such as age,
schooling, and years of experience in rabbit production. These variables define the
production unit's ability to produce; therefore, this factor was named capabilities of the rabbit
farmer and explained 11.6 % of the variance. Finally, Factor 4 has a high correlation with
the number of kits produced per breeding doe per year, which evaluates the farm's
productivity. Thus, this factor was named technical efficiency of the rabbit production unit
and explained 10.6 % of the variation.

Table 4: Factor loadings of the variables that integrate the factors defined for the rabbit
breeders of Mexico's central states

Variable Factor1 Factor2  Factor3 Factor4

Number of breeding does 0.916667 0.206498 0.035692 -0.032912
Number of sold kits/year 0.83149 0.228365 -0.041729 0.462372
Number of bucks 0.816544 0.167483  0.075937 -0.145468
Number of weaned kits/year 0.799396 0.258606  -0.062843 0.462191
Number of dead animals/year 0.71444  -0.046216 0.105208 0.287652
Area for rabbits 0.642098 0.181289  -0.008589 -0.087412
Use of facilities, equipment, and

technological components 0.343973 0.682402  -0.013021 -0.048417
Labor force in the PU -0.159698 0.670922  0.062029 0.219434
Schooling 0.171105 0.44837 0.605979 -0.072184
Area for slaughter 0.23495 0.513992  -0.125401 0.119383

Rabbit farmer's age 0.023885 -0.074193 0.831125 -0.084211
Years of experience in rabbit farming 0.141377 0.256117 0.69565 -0.003725
Number of Kits per breeding doe/year 0.089981 0.098896  -0.05581 0.927394
Percentage of family labor force -0.298046 0.60223 -0.176492 0.040382

Explained variance (%) 29.3 14.7 12.9 10.6

Values in bold represent the factor loadings of the variables that integrate each factor.
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The information of the previously mentioned factors was included in the cluster analysis to
identify the clusters of rabbit farmers by hierarchical analysis. Three types of rabbit breeders
were graphically identified (Figure 1). The number of rabbit farmers in each group is G1=57
(37 %), G2=78 (50 %), and G3=20 (13 %).

Figure 1: Dendrogram of rabbit farmers in Mexico's central states

G=2
(N=78)
G=3

G=1 o

(N=57

Each group was assigned a name based on the size of the production unit, the percentage of
family labor force, and the use of facilities, equipment, and technological components (Table
5). Group 1 is integrated by producers with an average of 24 breeding does, with farms in
which 91.5 % of the labor force are family members and use 60 % of the 24 variables related
to facilities, equipment, and technological components. Thus, this group includes small
family rabbit farmers (G1) with a medium technical level. Group 2 (G2) comprises producers
with an average of 52 breeding does, with farms in which 87 % of the labor force corresponds
to family members and use 67 % of the facilities, equipment, and technological components;
thus, G2 includes medium-scale family rabbit farmers. Group 3 (G3) is integrated by
producers with 55 breeding does, 40 % of the labor force is hired, and they use 88 % of the
facilities, equipment, and technological components (of the 22 shown in Table 2); thus, G3
producers are considered business rabbit farmers.
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Table 5: Mean = standard error of the variables used to characterize the rabbit farmers in
Mexico's central states

Small-
scale Medium- .
family scale family Business
Factors Variables ; ) rabbit
rabbit rabbit
farmer (G3)

farmer farmer (G2)
(G1)
Number of breeding does 24.0+4.1° 51.5+3.58  54.9+28.9?
Number of sold kits/year 664.7+145¢ 1541.7+124° 2949242452

1. Productive Number of bucks 2.7+0.5° 6.1+0.42 6.1+0.92

capacity Number weaned kits/year 571.3+132¢ 1,353.1+113° 2,596.8+223?
Number of dead animals 93.4+23.8° 188.5+20.32 252.4+40.12
Area for rabbits 55.3+11.8° 124.3+10.1* 108.4+19.9%

Use of facilities,
equipment, and

. 13.1+0.6° 14.8+0.5° 19.4+0.9?
technological

2. Technical components
capacity Labor force 1.5+0.1°  1.28+0.1°  3.3x0.22
Area for slaughter 1.1+1.1°  4.09+1.0®®  8.8+1.9°
Percentage of - family g1 54410 ge51360  62.147.0°
labor force
Schooling 9.1+3.7°  13.440.4° 13.9+0.82
3. Rabbit farmer Age 54.3+9.5%  39.3+11.3°  46.5+13.5
capacities Year.s of experience as a 0.3:0.8°  6.240.7° 12 0+1 52
rabbit farmer
4. Technical Number of kits per 205+1.7° 30.36+1.4°  52.0+2.8°
efficiency breeding doe/year

® Different letters indicate differences based on an ANOVA and Tukey test (P<0.05).

Characterization by type of rabbit farmer

After defining the type of rabbit farmers, it was proceeded to characterize them based on the
previously defined factors to identify the specific characteristics of each type of rabbit
production unit, as previously carried out for other production systems®®819) Of the six
variables included in Factor 1, Productive capacity of the RPU, two showed statistical
differences (P<0.01) between the three types of producers. As for the remaining four
variables, at least one of the groups was significantly different from the other two (P<0.05)
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(Table 5). G1 producers show the lowest number of breeding does and studs and the smallest
area for rabbit production. These data are directly related to the production scale of the RPU,
reflected on the average of weaned and sold rabbits.

The number of weaned Kits per year differed significantly between the three groups (F=31.7;
gl=2, 152; P<0.01). The average value of G3 was significantly higher than the value of G2
(P<0.05), with a difference of 1,243 kits. Similarly, the value of G2 was significantly higher
than the average value of G1 (P<0.05), with a difference of 782 rabbits (Table 5). Regarding
the number of dead animals, it was observed significant differences (F=7.5; gl=2, 152;
P<0.01) between groups. The average values of G2 and G3 were significantly higher than
G1 (P<0.05). The area for rabbits showed the same behavior (F=10.8; gl=2, 152; P<0.01).
Rabbit farmers in G2 and G3 had a significantly higher number of square meters than those
in G1 (P<0.05).

The number of breeding does significantly differ between groups (F=15.1; gl=2, 152;
P<0.01). The average values of G2 and G3 were significantly higher than G1 (P<0.05) (Table
5), with the double amount of breeding does. The number of rabbits sold per year differed
significantly between the three groups (F=30.8; gl=2, 152; P<0.01); the average value of G3
was significantly higher than the value of G2 (P<0.05), with a difference of 1,308 rabbits.
Similarly, the value of G2 was significantly higher than the average value of G1 (P<0.05),
with a difference of 877 rabbits (Table 5). As for the number of bucks, it was observed
significant differences between groups (F=13.1; gl=2, 152; P<0.01); the average values of
G2 and G3 were significantly higher than G1 (P<0.05) (Table 5).

Regarding Factor 2, Technical capacity of the RPU, it was observed significant differences
between groups in the use of facilities, equipment, and technology (F=16.5; gl=2, 152,
P<0.01). The average value of G3 was significantly higher than the value of G1 and
G2(P<0.05); there were no differences between these two groups (P<0.05) (Table 5). After
analyzing the facilities and equipment included in this variable, it was found that two of the
six explored concepts behaved differently between the groups; 70 % of the producers in
G3, 31 % of G2, and 17.5 % of G1 use sanitizing mats (Xi?>=19.1; n=155; P<0.01). Similar
behavior was observed regarding storage; 60 % of the rabbit farmers in G3 and less than
26 % of those in G1 and G2 had storage (Xi?=14.5; n=155; P<0.01) (Figure 2).
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Figure 2: Use of facilities, equipment, and technological components by rabbit farmers in
Mexico's central states.
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As for the technological components used by rabbit farmers, it was observed that 8 of the 18
analyzed activities behaved differently between groups. These components were: financial
records, used by 65, 42, and 26 % of producers in G3, G2, and G1, respectively (Xi’=9.9;
n=155; P<0.01); rabbit batching, applied by 95, 74, and 65 % of producers in G3, G2, and
G1, respectively (Xi?=21.4; n=155; P<0.01); pure breeds, used by 85, 68, and 56 % of farmers
in G3, G2, and G1 (Xi?=5.8; n=155; P<0.05); registered studs, used by 40, 26, and 9 % of
producers in G3, G2, and G1, respectively (Xi?=10.4; n=155; P<0.01); stud evaluation, done
by 45, 36, and 14 % of farmers in G3, G2, and G1 (Xi>=10.5; n=155; P<0.01); internal
deworming, carried out by 70, 54, and 39 % of farmers in G3, G2, and G1, respectively
(Xi?=7.3; n=155; P<0.02); external deworming, carried out by 90, 64, and 53 % of producers
in G3, G2, and G1 (Xi?>=8.9; n=155; P<0.01); and technical consulting, received by 60, 38,
and 26 % of producers in G3, G2, and G1 (Xi’>=7.4; n=155; P<0.02) (Figure 2).
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Significant differences were also observed between groups in the total labor force variable
(F=43; gl=2, 152; P<0.01). The average value of G3 was significantly higher than the value
of G1 and G2 (P<0.05), and there were no differences between these two last groups (P<0.05)
(Table 5). As for the area for slaughter, there were significant differences between the three
groups (F=6.2; gl=2, 152; P<0.01). The area of G3 was greater than that of G2 (P<0.05),
which was higher than the area of G1 (P<0.05). Furthermore, it was observed significant
differences in family labor force (F=6.6; gl=2, 152; P<0.01); the average value of G3 was
significantly lower than the values of G1 and G2 (P<0.05), and there were no differences
between these last two groups (P<0.05) (Table 5).

Regarding the variables included in Factor 3, rabbit farmer capacities, it was observed
significant differences between groups (F=25.5; gl=2, 152; P<0.01). The average value of
G1 was significantly lower than the value of G2 and G3 (P<0.05), and there were no
differences between these two groups (P>0.05) (Table 5). After analyzing the age variable
(F=30.7; gl=2, 152; P<0.01), it was observed that producers in G1 were significantly older
than those in G3 (P<0.05); moreover, G3 producers are older than those in G2 (P<0.05),
more schooling and years of experience. Furthermore, it was observed significant differences
(F=7.7; gl=2, 152; P<0.01) regarding the year of experience. Producers in G2 had
significantly fewer years of experience than those in G1 and G3 (P<0.05), and there were no
significant differences between G1 and G3.

Factor 4, Technical efficiency of the RPU, only includes one variable, production of kits per
breeding doe per year, which was significantly different between groups (F=26.3; gl=2, 152;
P>0.01). The average value of G3 was significantly higher than the value of G1 and G2
(P<0.05), and there were no differences between these two last groups.

Discussion

The four factors obtained from the factor analysis and identified as 1) Productive capacity of
the RPU, 2) Technical capacity of the RPU, 3) Rabbit farmer capacities, and 4) Technical
efficiency of the RPU explain 67.5% of the variation observed between the production units
included in this study. This value is considered acceptable because, in social sciences, it is
possible to consider solutions that represent 60 % of the total variance®®. Additionally, this
value is similar to that previously reported in Argentina (68 %) for the typification of
farmers(®). Therefore, these results can be considered reliable for inference.
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The three categories used to classify rabbit farmers (small-scale family rabbit farmers,
medium-scale family rabbit farmers, and business rabbit farmers), is pertinent, based on the
participation of the family members in farm-related activities and the farm size®®®. However,
this classification differs from that reported for rabbit farmers in the state of Tlaxcala. This
classification considers three production systems: backyard or extensive, semi-intensive, and
intensive or businesses; the extensive rabbit production system predominate(®.

Three of the variables included in Factor 1 (Productive capacity of the RPU) are related to
the size of the production unit; the remaining three variables are associated with rabbit
production. Although these variables have not been previously studied, previous reports
mention that the productive capacity of a production unit is mainly determined by its
inventory®”, which includes machinery, equipment, constructions, and breeding female
specimens. In the case of rabbit farming, this inventory is mainly constituted by breeding
does and bucks. Thus, the amount of rabbit meat produced on a farm depends on the number
of breeding does. This has been previously reported on other livestock species, such as dual-
purpose cattle in the tropical region of Mexico®” or beekeeping in Switzerland®®, in which
the size of the production unit, measured as the number of colonies, was the factor that most
affected honey production.

Other factors affecting production are the technological activities and components
incorporated into the production unit®). In rabbit farming, these innovations can include
facilities, equipment, and technological components. The latter has been previously
evaluated due to their effects on rabbit production. Rabbit batching has been studied by
grouping, by age, litters of up to eight kits, which reduces mortality®?. These results have
been acknowledged by the rabbit farmers in the central states of Mexico, as demonstrated by
the percentage of batching use in the three groups of farmers (Figure 2). Additionally, similar
results were observed regarding use of technical records in the producers of Tlaxcala
(74 %)® and the rabbit farmers in the central states of Mexico.

The technological practices related to nutrition and reproduction are among the most
evaluated in rabbit farming; this includes the use of commercial feed by itself or with diets
added with local forage in the fattening of rabbits. No significant differences have been
observed in productive parameters®:3D. This is why most of the producers in this study use
commercial feed in their diets; this has also been reported for rabbit producers sin Tlaxcala.
Together, these reports indicate that the basis of rabbit diets is commercial feed®. The
producers in G3 use pure breeds, although there is a technological margin because farmers
are still not using registered bucks or evaluating them, especially farmers in G1. This
situation matches the practices reported for the producers in Tlaxcala, where only 9.5 %
selects breeding does®.
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It seems, no previous studies have quantified the presence of diseases and pests in rabbit
farms. These studies only report the presence of viruses?, although they do mention that the
most frequent problems are pneumonia, mange, and enteritis. Therefore, 76.2 % of the
producers in Tlaxcala carry out external deworming, similar to what was observed in the
rabbit producers in central Mexico, especially those in G3, which indicates that this practice
has already been incorporated into their production process.

The rabbit farmer and their family constitute the human capital of the RPU; this is considered
a promoting factor for financial growth and development. The average values of the variables
included in Factor 3 (Rabbit farmer capacities) were different for the three groups. The
average age of the rabbit farmers in the three groups indicates that they are adults. Their age
also influences the use and adoption of innovations; it is also an important factor to consider
in the administrative and technical management of the production unit®. Education level of
rabbit farmers in G2 and G3 is upper secondary education (13 yr); farmers in G1 have
secondary education (9 yr). These results are similar to the ones observed in previous
studies®®. Still, they differ from the national situation, which indicates that 78.5 % of the
rural population has no formal education, incomplete elementary school, or only elementary
school®?), This situation stimulates the development of activities oriented to strengthen the
production capacities of rabbit farmers in the three groups.

As for experience in rabbit farming, farmers in G3 had on average 12 yr of experience, those
in G1 had nine years, and farmers in G2 had six years. G2 farmers are the youngest, with
fewer years of experience and more years in education, which shows that rabbit farming is
considered as an activity with potential®%. Although no previous studies have demonstrated
the importance of social variables, such as age, schooling, or experience in the use of
innovation and rabbit farming, various authors have reported®*5® the importance of these
variables as elements that favor or prevent the use of innovations.

The variables associated with Factor 4, Technical efficiency of the RPU, indicate both the
productive and the technical capacities. The results reported for G1 and G2 are below the
average values, 36 Kits per breeding doe per year, reported for the rabbit production units in
temperate regions®®. These results represent an opportunity for improvement if more
technological components are incorporated, such as gestation diagnosis, registered bucks,
buck evaluation, rabbit batching, and implementation of financial records.
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Conclusions and implications

Three types of rabbit farmers were identified in Mexico's central states: small-scale family
rabbit farmers (37 %), medium-scale family rabbit farmers (50 %), and business rabbit
farmers (13 %). Farmers were classified and stratified based on the production unit's
productive capacity, technical capacity, and technical efficiency, in addition to the farmer's
capacity. The productive capacity of small-scale family rabbit farmers is lower than that of
the other two groups because the number of breeding does is on average half of what the
other groups have. However, their technical capacity and efficiency are similar to that of the
medium-scale family rabbit farmers, which is less than observed in business farmers.
Similarly, the percentage of the family labor force employed in the production unit
predominates in the first two groups. These results will help propose recommendations to
improve the productive capacity and the development of small-scale family rabbit farmers in
central Mexico.
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