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Abstract

Objective: To evaluate the socioecological resilience in 15 family farms, located in five Cuban provinces, and to generate
concrete proposals for promoting their agroecological transition.

Materials and Methods: The methodology for the evaluation of socioecological resilience (MESR) proposed by
Casimiro-Rodriguez (2016), was applied. Surveys and field trips were carried out in several family farms that are part
of the scenarios benefitted by the project BIOMAS-Cuba. The evaluated farms are located in the provinces Las Tunas
(2), Holguin (1), Sancti Spiritus (4), Matanzas (8) and Mayabeque (1).

Results: From the analysis conducted in the 15 farms to define the principal components obtained from the corresponding
correlation matrix, 85 % of the total variability was explained by the first four principal components. In the principal com-
ponent 1 (PC1), the indicators external inputs used in production, energy efficiency, percentage of energy injected
to the farm from outside, percentage of energy utilized from the farm, energy balance, energy cost of protein
production and index of dependence on external inputs, stand out. In farm 13, the tridimensional indicators (te-
chnological-economic-energy) were more efficient in the estimation of resilience and those that characterized the
PCI1 stood out.

Conclusions: The results highlight a moderate resilience as average, because although the farms self-supply their
food, mostly with good productivity per hectare per year and high technological change capacity, they still have an in-
dex of dependence on external inputs which influences the unfavorable results shown by several efficiency indicators.
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Introduction

The agricultural modernization process since
the green revolution until the present has been char-
acterized by processes that transform the produc-
tion forms, productivism based on intensification,
concentration and specialization of productions,
industrialization with high demand of capital and
external inputs and scientification, which subordi-
nates traditional farmer knowledge to the dictates
of science and scientific research.

These aspects, among others, have contributed
to unsustainability, depletion of natural resources
and ecosystemic crises, which has originated the
dissociation between agriculture and its socioeco-
logical context, because industrial agriculture, alien
to the reproduction cycles of farmer societies and
to their function of maintaining and reproducing
family agriculture, has generated socioeconomic
inequalities, fundamental cause of the strong rural
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migratory processes that occur at present (Ikerd,
2016; Nicholls et al., 2017).

Nevertheless, unlike industrial agriculture,
agroecology, as innovation process in knowl-
edge and technologies, built in constant reciproc-
ity with social movements and political processes
(Gonzalez-de-Molina and Caporal, 2013), contrib-
utes the scientific-practical fundamentals for the
transition from animal husbandry production sys-
tems to diversified production systems. Such sys-
tems subsidize their own fertility and productivity,
with soil conservation and amelioration practices,
with the animal husbandry-agriculture integration
and lower dependence on oil and its derivatives,
for which they constitute more resilient systems,
which play a fundamental role in the mitigation and
adaptation to the climate change (Fernandez et al.,
2018).
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Among the challenges of climate change, at
present the approach of socioecological resilience
(SER) is applied to determine the sustainability of
agroecosystems, incorporating the idea of adapta-
tion, learning, innovation, novelty and self-organi-
zation in the face of stress or disturbance situations
(Montalba et al., 2013), so that socioecological sys-
tems can preserve the essential attributes in a so-
cially desirable and ecologically possible regime,
thus being sustainable in time (Salas-Zapata et al.,
2011).

In this context, the relation and interconnection
between the farmer family and research centers is
highly important, because technological innovation
processes should consider the interaction between
the technological component and the system of
social, cultural and productive relations in which
farmers develop, for the agroecological transition
(AT) to be really effective.

The Pastures and Forages Research Station
Indio Hatuey (EEPFIH) and several Cuban insti-
tutions through international collaboration projects
and through agricultural extension and innovation
processes contribute to knowledge management.
From built capacities contextualized in several
family farms of the country, they work to solve lo-
cal problems, support AT and enhance socioecolog-
ical systems, so that the effects of climate change
can be faced and mitigated, by showing increasing-
ly higher resilience levels.

The objective of this study was to evaluate the
socioecological resilience in 15 family farms, locat-
ed in five provinces of Cuba, and generate concrete
proposals to promote their agroecological transition.

Materials and Methods

Surveys and field trips were carried out in
several family farms that are part of the scenarios
benefitted by the project BIOMAS-Cuba. The eval-
uated farms are located in Las Tunas (2), Holguin
(1), Sancti Spiritus (4), Matanzas (8) and Mayabe-
que (1) provinces.

The selection criteria of the non-probabilistic
sample (15 farms) were based on the representa-
tiveness of several provinces and municipalities in-
volved in the AT process with the companionship of
Cuban institutions and international collaboration
projects.

As selection criterion, the high heterogeneity
among the farms is given according to the differ-
ent levels of diversity of crop, animal and forestry
species. Each farm represents a special case, which
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is not comparable with the others for its production

purposes, market relations, management characteris-

tics, soil types, ownership types and others (table 1).

Table 1 shows the characterization of the se-
lected farms, regarding area, social object and evo-
lution of the agroecological transition.

The farms were characterized in detail to know
their structure and functioning. The limits and sur-
face (area) of the system, subsystems, their main
interactions, as well as the inputs and outputs were
thoroughly described in order to measure the socio-
ecological resilience through the application of the
methodology of evaluation of the socioecological
resilience (MESR) in a family farm (Casimiro-Ro-
driguez, 2016).

The analysis of the different MESR indicators
and indexes was carried out with the information
corresponding to 2015 and comprised only the first
cycle of the methodology (table 2).

For the integral analysis of the results from the
surveys in the 15 farms (indicators related to the
estimation of resilience), the statistical method pro-
posed by Torres et al. (2008) was used, from which
the following algorithm was developed:

» With the data obtained from the indicators in the
15 farms the data matrix to be processed was
built

» Testing of the premises of application of the mul-
tivariate methods through the correlation matrix

* Identification and selection of the order of im-
portance of the variables in the explanation of
the variability of socioecological resilience

» Classification of the farms, according to the in-
dicators related to socioecological resilience and
based on the criteria efficiency index and group
formation

The results obtained when developing this al-
gorithm allowed to define three groups of farms,
depending on the estimation of the socioecological
resilience (low, moderate and acceptable perfor-
mance), and to compare these performances with
regards to the results obtained by Casimiro-Rodri-
guez and Casimiro-Gonzalez (2018) in a study con-
ducted in Finca del Medio.

The statistical processing of the data was car-
ried out through the statistical package SPSS® Ver-
sion 22 for Windows (IBM, 2015).

Results and Discussion

In the analysis conducted in the 15 farms to
define the principal components obtained from the
corresponding correlation matrix, 85 % of the total
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Table 1. Characterization of the evaluated family farms.

Province Municipality Name of the farm Area, ha Social object  Evolution of the AT
Mayabeque San José El Mulato (1) 14,5 Staple crops 3
Matanzas Jovellanos La Coincidencia (2) 23 Staple crops 3
Perico La Palma (3) 13,42 Cattle 3
Perico Mercedita (4) 5,07 Fruit plants 3
Calimete La Arboleda (5) 7 Staple crops 3
Calimete Godinez (6) 3,49 Pigs 2
Colon Huerto Escolar (7) 13,42 Cattle 2
Colon La Quinta (8) 33 Cattle 3
Colon La Cantera (9) 3 Staple crops 4
Sancti Spiritus Cabaiguan Flor del Cayo (10) 9,64 Tobacco 3
(59) Cabaiguan Las Dos Rosas (11) 12,42 Tobacco 3
SS San José (12) 9,2 Tobacco 4
Taguasco Del Medio (16)! 10 Milk 5
Holguin Gibara Santa Ana (13) 5 Staple crops 5
Las Tunas Manati Los Pinos (14) 19,05 Staple crops 3
Las Tunas Recompensa (15) 9 Pigs 2

AT: agroecological transition, AT: 1 Totally conventional agriculture, 2: Development of some agroecological practices, 3: Development of
agroecological practices combined with the use of external agrochemicals and concentrate feeds, 4: Predominance of the agroecological design
and management, although they utilize some external agrochemicals and concentrate feeds and 5: Total agroecological management and design

Table 2. Description of the indicators used in MESR.

Index Indicator Relative bearing  Description
Food sovereignty (FS) Pp 0,33 Quantity of people fed by protein of animal or plant
origin/ha/year, and by both
Pe 0,01 Quantity of people fed by energy of animal or plant
origin/ha/year, and by both
Af 0,66 Feeding percentage of the family that lives in the
farm and is satisfied by its productions
Technological sovereignty LUI 0,0054 Land utilization index
(TS) EI 0,2013 Level of inputs not generated or utilized in the farm
used in the productive system, %
H 0,2814 Diversity of production with the application of Shannon index
UIRES 0,4011 Utilization index of the potential of renewable energy
sources, associated to appropriate technologies
IIF 0,1108 Innovative intensity of the farm, %
Energy sovereignty (ES)  EE 0,4024 Energy efficiency
EFE 0,1104 Energy percentage injected to the farm from outside
EF 0,2824 Energy percentage utilized from the farm, %
EB 0,2015 Energy balance
ECP 0,0033 Energy cost of protein production
Economic efficiency (EE) CBR 0,1 Cost/benefit ratio
IDIE 0,9 Index of dependence on external resources

"Farm 16, as it had a longer period than 15 years of AT and showed very favorable values in most indicators, was used as reference
for comparing the results with the other farms (Casimiro-Rodriguez and Casimiro-Gonzalez, 2018).



variability was explained by the first four principal
components (table 3). From this it is inferred that
an accurate selection of the indicators that could be
related to the socioecological resilience (SER) was
carried out.

In PC1 the indicators: EI, EE, EFE, EF, EB,
ECP and IDIE stand out similarly. In such com-
ponent the technological, energy and economic
dimensions are intertwined, and the indicators as-
sociated to food sovereignty are totally excluded.

In PC2, the most important indicators were AF,
LUI H and IIF. Except AF, the rest corresponds to
technological sovereignty. While in PC3 Pp and Pe
stood out, associated to the dimension food sover-
eignty. PC4 was denominated UIRES, for which it
could be typified as potential of utilization of re-
newable energy sources (RES).

Because the above-mentioned indicators are
the ones that vary the most, in numerical terms it
can be stated that through their analysis resilience
can be estimated.

Classification of the farms. Table 4 shows the effi-
ciency of each one of the indicators for the estimation
of resilience, when making the same study in the 15
farms. Navarro et al. (2012) stated that the efficien-
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cy index depends on the variables of higher pre-
ponderance. These authors defined that the highest
values indicate the variables with the highest influ-
ence in each case.

According to the efficiency indexes, in farm 13
the tridimensional indicators (technological-eco-
nomic-energy) were more efficient in the estima-
tion of resilience. That is, it is in this farm where
the indicators of PC1 were expressed in a more out-
standing way.

This result coincides with the fact that farm
13 (Santa Ana) is the only one that in characteriza-
tion (market relations, structure and functioning of
subsystems and main interactions) shows a totally
agroecological design and management, with the
highest quantity of family members inserted in the
food production system and high capacity of tech-
nological change.

Likewise, the high energy efficiency is given
because, approximately, 50 % of the energy used
for the family agricultural production and repro-
duction is supplied from the endogenous resources
of the farm, and only 25 % of the necessary inputs
come from outside. As consequence, this farm has
a low index of dependence on external resources.

Table 3. Matrix of preponderance factors between the PCs and the indicators associated to socioecological resilience.

Indicator PC1 PC2 PC3 PC4

People fed/ha-year, protein contributions -0,473 -0,032 0,811 0,297
People fed/ha-year, energy contributions -0,477 0,077 0,804 0,290
Food percentage for the family produced in the farm 0,608 0,672 0,063 -0,309
Land utilization index -0,021 0,829 -0,120 0,128

Percentage of external inputs used for production -0,877 0,073 -0,136 -0,073
Diversity of production through Shannon index 0,598 0,736 -0,130 -0,094
Utilization index of the potential of renewable energy sources, 0,295 -0,240 0,436 -0,695
associated to appropriate technologies

Innovative intensity of the farm 0,390 0,699 0,241 0,290
Energy efficiency 0,892 -0,176 0,201 0,242
Percentage of energy injected to the farm from the outside -0,947 0,148 -0,174 0,051

Percentage of energy utilized from the farm (human, animal, RES) 0,947 -0,148 0,174 -0,051
Energy balance of production 0,892 -0,179 0,172 0,268
Energy cost of protein production -0,653 0,284 0,342 -0,013
Cost/benefit ratio 0,100 -0,179 -0,552 0,569
Index of dependence on external inputs -0,849 0,174 -0,093 -0,153
Proper value 6,732 2,490 2,167 1,348

Explained variance, % 44,879 16,600 14,449 8,990
Accumulated variance, % 44,879 61,480 75,929 84,919
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Table 4. Efficiency of the indicators related to SER.

Efficiency matrix

Farm
EfPCl EfPC2 EfPC3 EfPC4

1 -0,98 1,06 -0,47 -1,07
2 -0,49 0,16 -0,94 -0,01
3 0,59 -1,42 0,01 -1,86
4 -0,36 -0,41 -0,56 -1,80
5 -0,85 0,93 0,54 -0,34
6 -0,45 -0,64 3,15 0,51

7 -0,71 0,12 -0,02 0,05
8 0,71 0,44 -0,80 0,55
9 0,18 1,20 0,72 -0,76
10 -0,59 0,24 -0,46 0,90
11 -0,54 0,14 -0,02 1,02
12 0,42 0,64 -0,22 1,11

13 3,05 0,31 0,34 -0,15
14 0,36 -0,08 -0,70 1,14
15 -0,34 -2,68 -0,57 0,70

The farms in which the indicators associated
to technological sovereignty (PC2) were better ex-
pressed were 1 and 9. The latter stood out with the
highest index. In the worst situation were 3 and 15,
without excluding farm 6.

These results were influenced by production
diversity and crop association. The farms El Mu-
lato (1) and La Cantera (9) have high productive
efficiency, which is reflected on the utilization of
spaces and the correct assembly in the design of
rotation programs and crop association with high
diversity and animal husbandry-agriculture inte-
gration. The same does not occur in La Palma (3)
and La Recompensa (15), which showed scarce va-
riety of crops with regards to the farm area and, be-
sides, low self-supply of food for the family; similar
situation was shown by the farm Godinez (6).

It is interesting that precisely in farm 6 the in-
dicators that typify PC3 (food sovereignty) showed
the highest positive effect. That is, in spite of being
the farm with higher indexes of productivity per
area, which is an important component for obtain-
ing economic profits, it was not obtained based on
the energy efficiency, agroecological management
and design, because it was the farm that showed the
highest index of dependence on external resources,
higher energy costs for production and low level of
socioecological resilience.

This result corroborates the report by Sil-
va-Santamaria and Ramirez-Hernandez (2017) and

FAO (2018), who reinforce the notion that efficiency
depends on the diversification of agricultural sys-
tems and on the design of functional biodiversity,
in terms of utilization of resources (nutrients, water
and energy), which is not necessarily translated into
higher productivity.

The high values of Pp and Pe in farm 6 are ex-
plained because its production is focused mainly on
pig husbandry, which has high caloric and protein
potential, and not on the diversity of production,
where this farm showed the lowest values.

The farms, whose social object is pig produc-
tion, showed high productivity with regards to the
area, but exhibited the lowest levels of energy effi-
ciency and the highest dependence indexes on ex-
ternal resources, because they base their productive
model on a constant import of concentrate feeds
and drugs. Nevertheless, part of the crop production
(Manihot esculenta L., Zea mayz L., Ipomoea batatas
L., among others) is also used for animal feeding, and
not for the offer to the population. This influences
the fact that local markets do not show availability of
foodstuffs which, like cassava, have traditionally been
part of typical Cuban food. These farms perceive most
of their incomes by selling the pig production. Having
an economy that is not supported on a variety of op-
tions, they can be more vulnerable to the hardship of
any external shock, whether from climate or market.

Precisely, in the farms with higher diversifica-
tion and better strategy in the agroecological design



and management (farms 1, 5, 9, 12 and 13), the en-
ergy and protein contributions were not the most
outstanding ones. This received the contribution,
for example, of the case of fruit trees as part of the
production, which are low in energy and protein
contributions, and also affect the energy balance.
However, the family self-supply obtained very fa-
vorable percentages, and the interrelation with the
local food market is characterized by its variety,
dynamics and constant flow.

In these farms, the use of chemical inputs for
production was lower than in the other farms, due
to the lower incidence of pests or diseases, and of
both, and to the better soil conservation. According
to Vazquez (2015) and Fernandez et al. (2018), the
importance of biodiversity for agricultural systems
lies on the decrease of the homogenization and sim-
plification of agroecosystems, which contributes
higher resistance to disturbances, lower vulnerabil-
ity to diseases and pests, and benefits in the preven-
tion of soil erosion.

According to the efficiency index of PC3, farm
2 showed the most negative value, without under-
estimating its similar performance in farms 8 and
14. These farms are the ones with higher size in
the selected samples and those that obtained low-
er yield per ha/year, fundamentally because of the
little utilization of spaces, unproductive areas and
low production intensity. These results coincide
with the studies conducted by Contreras-Leén and
Rodriguez-Lozano (2017), who state that lower-size
farms are the ones that show better diversity, pro-
ductivity and efficiency indexes.

The utilization of RES was more efficient in
farms 11, 12 and 14, with the highest positive val-
ue for 14. The worst performance was recorded in
farms 3 and 4.

The favorable performance of this indicator
is due to the utilization of RES with appropriate
technologies. The farms that obtained better results
have biodigester and windmill, which allows to use
biogas for cooking and refrigerating foodstuffs and
the utilization of wind energy to supply water for
the family and animals.

Table 5. Groups formed by the cluster analysis.
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Yet, the potential for the utilization of the dif-
ferent RES is not found in its maximum capacity,
because of the inexistence in the national market
of appropriate technologies and resources for their
installation, starting up and maintenance of this
type of energy sources. This is in addition to the
high costs of acquisition of the technologies that are
commercialized in Cuba, which prevents the access
to them by the farmer families.

In this sense, the farms that have biodigester
and windmill have acquired these technologies
through the link with the project BIOMAS-Cuba.

After identifying the farm or farms in which
the indicators associated to resilience are expressed
more efficiently or where they are worse manifest-
ed, it is important to emphasize that around the
value of the highest positive efficiency index (Ef),
which corresponds to a certain farm, the others
should be, which can show a similar and acceptable
resilience performance. To verify this consideration
cluster analysis was carried out.

From the efficiency indexes the existence of
farms with similar performances was analyzed,
so that the responses were as efficacious and effi-
cient as possible in the estimation of resilience. In
the clustering process the cut was made for a cer-
tain value of the dissimilarity coefficient (table 5),
which led to the classification of the farms and the
formation of three groups.

For the election of the groups where resilience
was more efficiently expressed, the one or ones in
which there was better global performance in the
variables with higher preponderance in PC1 were
selected. Figure 1 shows the average values of each
variable for each group.

In farm 13 (group III) the highest averages were
recorded for the indicators EE, EF and EB. At the
same time, in this group the lowest averages for EI,
EFE, ECP and IDIE (figure 1) were found. These
results are useful, because in the context of socio-
ecological resilience at lower energy costs for agri-
cultural production and better utilization of internal
resources (family and animal labor, RES, produc-
tion of organic fertilizers, utilization of residuals,

Formed groups Dissimilarity coefficient Farms
I 1,35 1,2,3,4,5,7,8,9,10, 11, 12, 14 y 15
11 6
111 13
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Figure 1. Average of the variables with higher preponderance in CP1 for each of the groups formed for

socioecological resilience.

El: external inputs used in production, EFE: percentage of energy injected to the farm from outside,
IDIE: index of dependence on external resources, ECP: energy cost of protein production, EE: energy
efficiency, EB: energy balance and EF: Percentage of energy utilized from the farm.

high biodiversity in time and space), the farm that
obtains the highest indexes (in this case 13) will be
less dependent and show the best resilience index-
es. And this is possible because it can respond with
higher capacity to climate disturbances, due to the
high efficiency and to the diversity of productive
options, and to the fact that it depends on resources
it has continuously available.

The socioecological interactions generate con-
stant readjustments and changes in the dynamics
and structures of the farms. In turn, these interac-
tions favor that the farms with better results are able
to adapt due to their capacity of learning, innovation,
novelty and self-organization (Salas-Zapata et al.,

2011; Montalba et al., 2013).

In addition, according to the results shown in
table 3, the highest positive value of the efficiency
index was recorded just in farm 13. A totally con-
trary performance is reflected in farm 6 (group II),
which allows to identify it as the one with the worst
expression of resilience.

In group I moderate values were found for the
indicators of higher preponderance in PCl. In all
the cases, such values were closer to group II than
to group III. Nevertheless, the average value of LUI
was higher for the farms of group 1, and indicators
Pp, Pe, AF and H (related to PC2 and PC3) were
closer to farm 13 than to farm 6 (figure 2), without
neglecting to mention that the value of TURES
(PC4) was similar to the one recorded by farm 13.
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Figure 2. Average of the variables associated to technological sovereignty (PC2), food sovereignty (PC3)
and utilization of RES (PC4) for each one of the groups formed for socioecological resilience.

Pp: production per hectare per year in protein, Pe: production per hectare per year in energy, AF: family self-supply,
UIRES Index: utilization of renewable energy sources, IIF: innovative intensity index of the farm, LUI: land utilization index,

H: Shannon index and CBR: cost benéfit ratio.

This analysis allows to gather in group I those
farms that reach moderate resilience. Among the 15
farms under study, resilience is expressed in bet-
ter conditions in 13, lower in 6 and intermediate in
those farms of group I. This interpretation is sup-
ported on the analysis of the farms included in the
three groups and on the efficiency index.

From the application of the MESR, farm 13
is part of the scale that comprises the farms with
high socioecological resilience. However, the eco-
nomic profit and means of life are not favorable for
the continuity of these results, something similar
occurred in several of the studied farms. It is con-
sidered that this aspect must be influenced by new
public policies and promotion activities to incen-
tivize the permanence of farmer families and the
sustained production of foodstuffs on agroecologi-
cal bases, so that their efficiency, productivity and
resilience indexes are increased.

For the other farms to increase their socioeco-
logical resilience (SER) indexes, endogenous re-
sources should be utilized with higher efficiency
and their systems should be redesigned from the
principles of agroecology, as well as decrease consider-
ably the input of external resources (concentrate feeds,
fuels and chemical products). In addition, different
appropriate technologies for the maximum utiliza-
tion of RES should be contextualized.

In spite of the results in the estimation of RES
of farm 13, its categorization as farm of high per-
formance is not high, due to the differences be-
tween this farm and Finca del Medio for the same
indicators identified in PC1 as the ones with higher
preponderance (tridimensional). Table 7 show the
magnitudes in which the farms of the three groups
need to improve key indicators to increase the SRI.

The indicators EI, EFE, EF and IDIE are ex-
pressed in percentage, for which the analysis is
based directly on the differences between the math-
ematical magnitudes. Thus, farm 13 (group III)
should decrease 15,0, 36,9 and 18,00 % for EI, EFE
and IDIE, respectively. At the same time, it should
increase 36,85 % to match the performance of EF
in Finca del Medio (Casimiro-Rodriguez and Casi-
miro-Gonzalez, 2018).

The other indicators have different levels of ap-
preciation. Thus, the lowest values of ECP are the
desired ones, as it was argued above. For these indica-
tors, farm 13 should decrease 27,5 units. Meanwhile,
the increases are related to EE (11,4) and EB (6,9).

The interpretation of table 6 allows to make
concrete recommendations to farm 6 (group II) for a
transition process to start aimed at SER, as well as to
those farms of group I so that the improvement of their
technological, productive, energy and economic
processes propitiates advancing towards a similar
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Table 6. Performance of the tridimensional indicators in Finca del Medio and its relation with the formed groups for

the estimation of the SER.

) ) Category EI EE EFE EF EB ECP IDIE
Finca del Medio

Reference 10,00 17,30 15,10 84,85 10,90 0,60 1,80

Group II1 Acceptable 25,00 5,90 52,00 48,00 4,04 28,10 19,80

Group | Intermediate 67,31 0,83 89,81 10,19 0,72 199,98 66,52

Group 11 Low 85,00 0,13 98,40 1,60 0,11 606,90 87,40

EI: external inputs used in production, EFE: percentage of energy injected to the farm from outside, IDIE: index of dependence on
external resources, ECP: energy cost of protein production, EE: energy efficiency, EB: energy balance and EF: percentage of energy

utilized from the farms.

performance to that of farm 13. The improvement
of the indicators of table 7 will allow to outline
sound strategies in the 15 studied farms, related to
the performance of SER in Finca del Medio.

As AT and the achievement of resilient socio-
ecological systems depend on a continuous process
of change and adaptation, to advance to higher stag-
es each group must define actions and designs that
progressively improve the results.

Group III (farm 13) should increase the utiliza-
tion of RES to decrease the entrance of external in-
puts, which lies mainly on conventional energy for
crop irrigation. In addition, it should use appropri-
ate technologies to increase the efficiency of family
work, add values to their production for increasing
its product portfolio, widen the production processes
in the farm and thus, obtain higher economic profits.

The farms belonging to groups I and II should es-
tablish a redesign strategy on agroecological bases in
order to increase the economic, productive and energy
efficiency in food production, by constituting cycle clo-
sures and functional interrelations of each component
and utilizing residuals for the elaboration of organic
fertilizers and substitution of chemical fertilizers. They
should focus on the maximum possible use of RES with
appropriate technologies to decrease the need for fossil
fuels and increase the productivity of labor.

The farms that have biodigester should make
a more efficient use of biogas as energy and of the
liquid and solid effluents for the fertilization of the
different crops, which in many cases are wasted.

In general, the studied farmer families have
high capacity of technological change, and those
capacities for innovating, experimenting and ex-
ploring should constitute a facilitator to work joint-
ly in new strategies of design and management of
the agroecosystem and enhance the transition pro-
cess (Ortega, 2018).

Through the processes facilitated by the mem-
bers of the project BIOMAS-Cuba, the sampled

farms are locally articulated in several processes
of agricultural production and services. They lead
community processes in an innovation system with
permanent access to knowledge, which allows its
adoption and generalization as important part of
the agroecological design and management for the
integrated food and energy production with gender
approach.

To all the above-explained facts, BIOMAS-Cu-
ba has contributed favorably, reinforcing the ef-
fective link with research centers, universities and
coordination spaces through the municipal plat-
forms. In this regard, Vazquez et al. (2015) consider
that this link favors capacity building, adoption of
new technologies, among other processes which, in
turn, allow the agroecological reconversion. And
this occurs because it is taken into consideration that
the socioecological resilience of family farms has lim-
its associated with social factors and implies ecolog-
ical, social and economic adjustments by the farmer
families and the institutions, in addition to a dialog
between farmer and scientific knowledge (Casimiro-
Rodriguez and Casimiro-Gonzalez, 2018).

It is considered that for the resilience of family
farms the link of the family to the socioecological
system is important. Thus, its permanence in such
environment, the joint construction of the knowl-
edge of each space and enhancement of farmer cul-
ture, the experimentation and innovation processes
and the dialog of knowledge, which favors the tran-
sition on agroecological bases from the traditional
knowledge contributed by farmers combined with
the elements of modern agricultural science, is fun-
damental.

Conclusions

The results show, as average, moderate resil-
ience, because although the farms are self-supplied
with food, mostly with good productivity per hec-
tare per year and high capacity of technological

change, they still show an index of dependence on



external inputs that influences the unfavorable re-
sults shown by several efficiency indicators.

The studied farmer families have high capaci-
ty of technological change. And these capacities to
innovate, experiment and explore can constitute a
facilitator to work jointly on new strategies of de-
sign and management of the agroecosystem and en-
hance the transition process.

With this research, an evaluation of techno-
logical criteria and efficiency is offered, for which
the farms have a contextualized analysis that fa-
vors family decision-making leading to increase
resilience. This evaluation also serves local deci-
sion-makers in the elaboration of agrarian policies
which correct the critical points that put at risk the
socioecological resilience of the farms in scenarios
of family agriculture.
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